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Several express locomotives have recently been built 
fur the fast mail service of the Chicago & Northwestern 
Ry. by the Schenectady Locomotive Works, of Schen- 
ectady, N. Y. They are of the eight-wheel type, and 
the principal dimensions are given be:ow. Brakes are 
fitted to the engine truck, driving wheels and tender 
trucks: 

Driving wheels, diameter at da bith ea SO 
Driving wheelbase ..... . 

Weight on driving wheels ... 

Weight of engin 

Weight of engine and tender ......... 
SEE Sop 0% es cvocesoce 


Boiler, diameter .......... 
Belle pressure 
Firebox 


Tubes, number, ‘287; “Tength écteds 1 ft. 6 ins. 
Heating PEE widctUeanecasaueuctace 1 988 oa. ft. 
Capacity of tank ....... eetnctaceeas sebes + oly 300 galcons. 
CRPRERES OE CORl GRACO oo cccccccccccccceccccccs de COMM 


The report of the Railroad and Warehouse Commis- 
sion of Minnesota shows that on June 30, 1895, the 
state had 5,900 miles of railway, of which 39 miles were 
built during the year. The operating expenses amount- 
ed to 55.82% of the gross earnings, as against 59.04% 
for the previous year. The average rate per ton per 
mile was 1.089 cts., and the average receipts per ton, 
$1.24. The average rate per passenger per mile was 
2.46 cts. 

The change of line of the Boston, Revere Beach & 
Lynn R. R., at Revere, Mass., which is made necessary 
by: the operations of the Metropolitan Park Commission, 
of Boston, will, it is said, be an elevated line near the 
beach, at the edge of the new park. It will be an earth 
embankment, with iron bridges over all roads, the ob- 
ject being to avoid grade crossings. 


ages os aeem am 
.-5 ft. 2 ins. 
-190 Ibs. 

-8 ft. x 3 “tt. 4 


The Ruth patent sleeping car berths, which are col- 
lapsibie, and are inflated by air from the brake pipe at 
night, are to be fitted in the private car of Mr. J. H. 
Reed, Vice-President of the Pittsburg & Lake Erie R. R. 


The plans for abolishing the grade crossings of the 
Boston & Albany R. R., at Newton, Mass., provide for 
lowering the tracks and carrying streets across by 17 
bridges. 


A decision in a suit involving the rentals for the 
use of a union station has been rendered by the Su- 
preme Court of Missouri. The suit was brought by the 
St. Joseph Union Depot Co., of St. Joseph, Mo., against 
the Chicago, Rock Island & Pacific Ry. Co. A sum- 
mary of the case is as follows: 


The Ohicago & Iowa R. R. and Chicago, Kansas & 
Nebraska Ry. companies made a contract at the same 
o- Lg A) the union depot company, whereby each 

agreed to pay a rental for the use of the depot 

“tor, er trains destined to or depart:ng 

r * Prior to the contracts the = & I. com- 

bauy had leased the line of the C., K. & N. company, 

d after the pzecation of the ciptrests, conveyed to 

the defendant (the C., R. L. & P. Ry. Co.), who had no 

contract with plaintiff for the use of the depot, its 

line, together with a‘l leases and privileges. The 

rentals compantes, were for in the a with each of ~ 
paid eithe e Goo or indirectly 

for several years. e court held chat 

Big os was ae epiitiog to use the 

and ©., K. & N, lines on 


- line under foreclosure of ; 
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payment only of the rental provided in the contract 
with the C. & I. company. 

Where defendant uses the depot for the C., K. & N. 
line, it is liable for the rent provided for in the con- 
tract with that company. 


The fact that de ee purchased the ©., K. & N. 

Mortgage executed prior to 

the contract with plaintiff does not affect its liabi‘ity 

ne pe ae of the rent if it uses the depot for the 
. Ene trains. 


‘A eae, who sends us the above says that a 
motion for a re-hearing was set aside in the case. It 
is different from thit of the Kansas City Union Depot 
case, in the fact that at Kansas City the C. & I. and 
C., K. & N. roads were tenants at will, while at St. 
Joseph they had a 50-year lease. 


The most serious railway accident of the week was a 
head collision between two loc.! passenger trains, Dec. 
21, at Franktord (a suburb of Philadelphia, Pa.), on the 
Philadelphia & Reading R. R. A train for Philadelphia 
should have waited for one from the city, but was started 
in disregard of train orders. wo men were killed and 
seven injured, all of these being in the smoking and bag- 
gage car of the train for the city. The engineman and 
tiremen jumped, and the conductor of the latter train ran 
away. A head collision occurred, Dec. 20, on the Adiron- 
dack & St. Lawreuce R. R., near Horseshoe Pond, N. Y., 
between a passenger train for Montreal anda light en- 
gine which was tryin; to reach the sidetrack at Horse- 
shoe Pond. The engineman of the passenger train was 
killed, and the engineman of the light ergine seriously in- 
jured. A misplaced switch at Miltun Center, O., on the 
Cincianatt, Hamilton & Dayton ct. R., caused a passenger 
train torunp intoa freight train on the sidetrack, Dec. 
16. Several persons were ia the caboose of the freight 
train, and one was killed, while six were more or less 
injured. 


Twe electrical locomotives are being built by the 
Baldwin Locomotive Works, of Philadeiphia, Pa., not 
for order, bnt largely as an experiment, under the 
baldwin- Westinghouse combination. They are intended 
for passenger service. 


A cable railway Lune to the top of the volcano of 
Popocataptl has been surveyed, says a Mexican news 
item, The summit of the mountain is about 18,000 
ft. above sea-level, and the railway, if constructed, 
wou.d be used both for tourists and for the carriage 
of sulphur obtained from the crater. At its base the 
cable line would connect with the Inter-Oceanic Railway. 
The same item says that the canal for draining the 
va.ley of the City of Mexico is now virtually completed, 
the remainipg work being upon the slopes, which re- 
quire some trimming. Th's canal is about gix miles 
long, and the total excavation is given as about 14,- 
000,000 cu. yds. 


The Brooklyn Bridge report for the year ending Dec. 
1, 1895, may be briefly summarized as follows: 
Receipts from tolls ... 

** all sources.. 
” “ carriageways.... 
“ “ railway 
Passengers carried by railwa 


Expenditures, maintenance & Pe -$1, ri $16.56 

on construction 247,263. 73 
The report states that reduction in the price of tickets, 
ordered July 1, 1894, by which two tickets are sold 
for 5 cts., does not seem to have had any effect upon 
the number of passengers carried by the railway, but 
has reduced the revenue about 7%. In the 12 3-16 years 
that the bridge has been in service the railway has 
carried 391,153,850 passengers, with but two fatal ac- 
cidents up to the date of the report. A better system 
of signaling in dense fogs is being sought for. 


The case of the new Wast River bridge vs. the Uhl- 
mann charter seems likely to be adjusted on the basis 
of a payment of $200,000 to Mr. Uhlmann for his 
franchise by the bridge commissioners. 


The combined capacity of the pumps in the Ellicott 
Square Building, Buffalo, described in our issue of Dec. 
5, is reported as nearly 9,000,000 gallons a day. A 
pump with a capacity of 4,000,000 gallons, when work- 
ing against 125 lbs. pressure, wil be used as the main 
source of power for the elevators, and a number of 
smaller ones for various purposes will be employed. 


The perfected Maxim rapid-fire gun, lately sent from 
England to the Ordnance Department in Washington, 
for test, weighs only 127 Ibs., and its inventor claims 
that it can be fired at the rate of 10 shots per second. 
It is a single-barrel automatic gun with water-jacket 
and the ammunition is fed by a belt. It is said to be 
one of the lightest but most destructive weapons of 
its class ever made. 


Plank sidewalks are to be abandoned in Kansas City, 
on account of the number of damage suits arising 
from defects in said sidewalks. The work will be done 
gradually as the streets are repaired. There are now 
abcut 281 miles of these sidewalks, and the cost is 
given by the city engineer as 23 cts. per running ft. 
© ft. wide), as against 40 cts. for brick. 


Chert roads have been largely used in Montgomery 
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county, Ala., but it has now been decided to use clean 
g'avel, which costs much less, and is said to be equally 
good. The gravel roads are about 9 ins. thick. 

The North-German Lloyd Steamship Co. has con- 
trected for six new twin-screw steamers. Two of these 
are being built at Stettin and at Dantzig, and each of 
these vessels will be 600 ft. long and 66 ft. beam, and 
have a speed of 20 knots. The other four will be 525 ft. 
long, and 64 ft. beam. They are intended for freight, 
aud will have a speed of 14 knots. These latter vessels 
will, however, have accommodations for 200 first-class 
end 1,500 steerage passengers, when needed for this 
service. The Hamburg-American Line, besides build- 
ing the mammoth twin-screw steamer ‘*Peansylvania, 
has coutracted for five other twin-screw vessels, to be 
delivered in 1896. Three of these ure being built by 
Harland & Wolff, at Belfast, including the “Penasy)- 
venla,”’ and the other three are under construction in 
the yards of the Palmer Shipbuiiding Ce., at Yarrow. 
The general tendency now is to build vessels intended to 
carry large quzutities of freight in addition to the pas 
sengers, The 2l-knot flyers of the “tucania’ and 
“Campenia’’ type, with all their space devoted to 
passeuger traffic, do not bay. 

The bill for the relief of ? thieioene officers of the U. 8. 
Navy, introduced into the U. 8. Senate by Mr. Squire, 
was prepared by Engineer-in-Chief Melville, and has 
the approval of the Navy Department and the entire En- 
gineer corps. The bill provides for the increase of the 
corps to 300 commissioned officers, who are to have the 
rank and titles of the line officers, and to have absoluie 
commerd, under the authority of the captain of the 
ship, of the men in their own department. ‘The Chief 
of the Bureau of Ste:m Engineering is to be called the 
Naval Director-General of Engiueering, with the rank 
of a Rear Admiral, and he is to have two Assistant 
luspector-Generals, with rank of Commodore. The bill 
proposes, aiso, to estabiish a course of murine engineer 
ing by the authorities of the leading technical institu 
tions of the country; graduates from these schools are 
to be sent to sea and to some post-graduate institution, 
and there to urdergo examination, in competition with 
graduates from the Naval Academy, for commissious 
lt is aiso proposed to increase the number of cadets iu 
the Epgineering Department of the Naval Academy by 
giving we appointment of such cadets to the Senators, 
Delegates from the territories, and four to the President 
of the United States. As each Senator would have one 
appointment in four years, this method would give a 
class of 24 engineer cadets each year. 

Concerning the method of pumping melted sulphur 
from the sulphur mine at Lake Charles, La., which it 
Was stated in our issue of Oct. 17 had been success- 
fully tried, a statement is now going the rounds of the 
press to the effect that the process is so completely suc- 
cessful that six carloads of sulphur, or 12U tons, are 
now being dally shipped to market. We are informed, 
however, on what appears to be good authorily that the 
final success of the operation is sti.l a matter of doubt. 
The process of extracting the sulphur is described 
as follows: A 10-in, pipe is first driven through the 
surface to the sulphur bed, 526 ft. below the earth's 
surface. A 6-in. pipe is then placed inside of this 10- 
iu. pipe. Water is forced from the boilers at 325° F, 
down the 10-in. pipe into the sulphur bed. This water 
liquefies all sulphur with which it comes in contact. 
The sulphur, being of a greater specific gravity than 
water, sinks below it, aud is then pumped to the sur- 
face by a pump which bas a capacity of tive tons an 
hour. When the sulphur is pumped up it is delivered 
into large shallow vats, where it solidifies In a few 
hours, and is broken by pickaxes into blocks ready for 
shipment. This sulphur is said to come to the surface 
at a fraction above 99% pure. 


The earliest topographical delineation of old London 
ls the map of Anthony Van den Wyngrede, of 1543, 
preserved in the Bodleian Library. The next is that 
of Braun and Hogenberg in their work of 1572-73, en 
titled “Civatates Orbis Terrarum."’ John Norden, in 
1593, published a view of London and Westminster 
in his “Speculum Britanniae’’; the next view was pub 
lished in 1616 by Cornelius G. Vyscher, at Amsterdam; 
and this view is remarkable by its attention to the mi- 
nute architectural detail of many of the more prominent 
buildings. The whole map is 7 ft. 1 in. long by 1 ft. 6% 
ine. wide, and is printed on four sheets. Holiar, io 
1647, published a splendid view of London, from White- 
hall to Greenwich, measuring 8 ft. by 1% ft. Wi.liam 
Faithorne engraved Newcourt’s survey of London in 
1658; and Hollar engraved a view of London after the 
great fire of 1666. After this event views and maps 
became more common; but the map of John Og-lby 
and William Morgan, two sworn surveyors who were 
officially engaged to pivt out the disputed property 
burned over, is the mos: accurate of that time. Its 
engraving is unrivaled, and its accuracy has been 80 
frequently tested that it is now accepted as an un- 
doubted authority in all disputes. 
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THE MINNEAPOLIS COURT HOUSE ROOF. 

We illustrate herewith an unusually handsome 
view of the ironwork for the roof of the new court 
house at Minneapolis, Minn., which has been sent 
us by Rinker & Hoff, Minneapolis, Minn., the con- 
tractors for the part of the ironwork shown. In 
this connection we will call attention to a misunder- 
standing as to whom the credit for the design and 
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and anchors itself. No post holes are required, 
the post being driven with a maul by placing a 
temporary driving cap on its top. After driving, 
the temporary driving cap is replaced by a per- 
manent cap. A variety of spacings of the wire 
can be used, since the staple holes are so arranged 
and constructed that the staples can be put in 
wherever desired. The illustration shows a com- 





VIEW OF COURTHOUSE AT MINNEAPOLIS, MINN., SHOWING IRONWORK FOR ROOF. 
Rinker & Hoff, Minneapolis, Minn., Contractors. 


construction of this roof is due, which seems to 
have arisen on account of the article published in 
our issue of July 11, 1895. This article referred to 
the drawings simply as a design, and made no men- 
tion of the actual builders. The conditions, as we 
understand them, were these: Plans were first asked 
for the ironwork for part of the roof—viz., that part 
showing the ironwork covered in the illustration, 
and the plans of the Gillette-Herzog Mfg. Co. were 
accepted, and the contract let to that firm. About 
two years later plans were asked for the remainder 
posed in the illustration, and the plans of Rinker & 
Hoff were accepted, and the contract let to that 
firm, as its bid for the work was the lowest. 
The plans illustrated in our issue of July 11, 
1895, were the designs submitted by the Gillette- 
Herzog Mfg. Co. for the part of the roof built by 
Rinker & Hoff, but, as explained above, the bid 
of Rinker & Hoff for this part of the work being 
lower than that of the Gillette-Herzog Mfg. Co., 
the contract was let to Rinker & Hoff. The article 
had for its prime object a lesson to young design- 
ers upon the necessity of seeking uniformity, and 
thus reducing shop work, in designing complicated 
roofs, and credit was given to the firm which pre- 
pared the plans which we used as an illustration 
of the point we wished to make. No credit was 
given to any one for building the roof, and no 
attention paid to this feature of the work, but we 
make this explanation so that no injustice may 
be done through a careless reading of the article 
in our issue of July 11, 1895. 





RECENT DESIGNS IN METAL FENCES FOR 
RAILWAYS. 

The use of wire mesh fencing and metal fence 
posts is rapidly gaining in favor with railway com- 
panies for defining the boundaries of their right 
of way and protecting the tracks from the en- 
croachment of live stock. This has come about 
partly by reason of the advantage of metal fencing 
in durability and resistance to fire, but mostly on 
account of the reduction in the prices of metal by 
which a first-class material can be used for fenc- 
ing without entailing a prohibitive cost when large 
quantities have to be used. In the accompanying 
cuts some of the more recent constructions in 
metal fencing for railways and a number of the 
special tools used in their construction are il- 
lustrated. 

Fig. 1 illustrates the International steel post 
for wire fencing, which is quite extensively used 
on the Cleveland, Cincinnati, Chicago & St. Louis 
Ry. This post is made of sheet steel, No. 16 


gage, rolled in the form of a cylinder, and when 
driven into the ground it spreads at the bottom 





mon form of anchorage for the end post, and also 
shows the stretchers in place on the post. In 
constructing this anchorage it is usual to drive the 
two end posts about 8 ft. apart, and brace them 
together stiffly with a 1-in. gas pipe. The anchor 
wires are attached to the second post, and drawn 
until the posts tip toward the anchorage about 4 














nternational Rolled Steel Post and Anchor 
Construction for Railway Fences. 
International Steel Post Co., St. Louis, Mo. 

ins. at the top. The pull of the fencing will bring 
the posts to the vertical and take up all the slack 
in the anchorage. The cost of this fencing de- 
pends upon the number of wires and the distance 
the posts are placed apart. With posts 24 ft. 
apart and using No. 9 galvanized wire, the cost, as 
given by the manufacturers, is for a 4-wire fence 
46 cts. per rod, a 7-wire fence 58 cts. per rod and 
a 10-wire fence 70 cts. per rod. The International 
post is made by the International Steel Post Co., 
St. Louis, Mo. 

Fig. 2 shows several views of the Bond pressed 
steel post, which is constructed for the attachment 
of any kind of wire fencing. In constructing this 
post a wedge-shaped Bessemer steel plate 4 in. 
thick, 744 ft. long, 4 ins. wide at the top and 6 
ins. wide at the bottom is pressed into a V-shape, 
and the edges are turned out at an angle. Before 
pressing, the slots for the wires are punched such 
a distance apart as the kind of fencing to be used 
calls for. At the bottom of the post two flaps of 
metal’ are formed to hold the post in the ground. 
For the end posts two ordinary posts are riveted 
together, hollows toward each other, with a 
web of \-in. steel forming a center diaphragm. 
The weight of the line posts is 18 lbs., and 
of the end posts 50 Ibs., and they cost f. 
o. b. at the manufactory 60 cts. and $3.25, re- 
spectively. The cost of the end post includes one 
set of braces and anchorage complete. In setting 
this post holes have to be dug. This post is 
made by the Bond Steel Fence Post Co., Adrian, 
Mich. 

Fig. 3 illustrates the Avery pressed steel post 
for railway fencing. Like the other two posts de- 
scribed, it is made to fit any particular fencing de- 
sired by the proper spacing of the staple holes. 


Fig. 1. 














Post holes have to be dug, and to secure a firm 
anchorage, prongs are formed near the bottom. 
For end or corner posts, two line posts are set to- 
gether, hollows toward each other; and collars 
carrying pins (Fig. 3, a), are slipped over them. 
Similar collars are slipped over the adjacent posts, 
and horizontal gas pipe braces are placed between 
the corner posts and the posts adjacent by slipping 
their ends over the pins. Generally three horizonta! 
gas-pipe braces are used, and the posts are tied 
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Fig. 2, Bond Pressed Steel Post way Fences. 
for Railway Fences. The Avery 
Stamping Co., 


Bond Steel Post Co,, Adrian, Mich Cleveland, 0, 


together with wires extending diagonally from 
the top of each post to the Lottom of the other. 
The method of attaching the wires to the post is 
shown by Fig. 3, b. This post is made by the 
Avery Stamping Co., Cleveland, O. 

Fig. 4 shows the standard railway fence manu- 
factured by the Page Woven Wire Fence Co., of 
Adrian, Mich., and the special apparatus used for 
stretching it. The stretcher is clearly explained 
by the drawing, and is furnished by the company 
at actual cost price and the amount refunded 
to the purchaser upon return of the stretcher in 
good condition. This device is absolutely neces- 
sary to the proper erection of the Page fence. 

The earlier forms of metal fencing, consisting 
simply of horizontal wires extending from post 
to post, were inferior to the mesh fence or fence 
with vertical ties at frequent intervals which is 
now commonly used. In many cases where the 
old style of fence exists, therefore, it is being 
strengthened by putting in vertical ties at a much 
less cost than if it were replaced by new fencing. 
The chief difficulty met with in putting in the 
vertical ties has been to find some means of fasten- 





Stretcher for its Erection. 
Page Woven Wire Fence Co., Adrian, Mich. 


ing the intersecting wires quickly and cheaply. 
Fig. 5 shows the Williams fastening, which is now 
being used on several railways. This fastening 
comes in the form of a staple, or U-shape, and 
is fastened, as shown, by one stroke of a specially- 
constructed wrench. No more time is taken in 
the process than would be taken in driving the 
staple into a wooden post. Two men are re- 
quired for the work, one to operate the wrench 
and the other to place the staples in position. It 
is, of course, evident that an entirely. new fence 
can be built if desired. The material fof a new 








ne ne ne en rn A 


fence will cost about 28 cts. per rod, exclusive of 
posts, at the factory. This tie is made by E. L. & 
J. S. Williams, Jerseyville, Ill. 

Fig. 6 shows the Eureka metal gate, which has 


been extensively used on the Atchison, Topeka & ° 


Sante Fe R. R. The main feature of this gate 
is the S-shaped frame of 114-in. wrought iron pipe, 
which is given rigidity by the stiff braces across 
the loops of the S. The wire meshing used may 


Fig. 5. Williams 
Tie for Wire 
Fences and 
Special Wrench 
for Applying It. 

E. L. & J. 8. Will- 

iams, Jerseyville, I). 






be any style corresponding to the adjoining fencing. 
This gate weighs 50 lbs. with hinges and all other 
features complete. It is made by the Eureka Gate 
Co., of Waterloo, Ia. 

Fig. 7 shows a device designed for a somewhat 
similar purpose as the Williams tie—i. e., the 
strengthening of old horizontal strand fences. It 
is called by the manufacturers a “stay guard,” and 
has been used on the Boston & Albany, Missouri 
Pacific and other railways. The illustration shows 
the construction of the guard and the nature of its 
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Fig. 6. Eureka Metal Gate for Railway Fences. 
Eureka Gate Co., Waterloo, Ia. 
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attachment to the horizontal strands. A specially- 
designed wrench makes the attaching of the guard 
a simple matter. The guard is handled by J. J. 
Barkley, Old Colony Building, Chicago. 

Fig. 8 shows a combination wire stretcher and 
fastener, also handled by Mr. Barkley, which is 
designed for use on wooden posts. The manner 
of stretching and fastening is clearly shown. In a 
recent proposition to the Pennsylvania R. R. Co. 
the manufacturer agrees to furnish the necessary 
guards and fasteners for a seven-wire fence for 





Fig. 7. Galvanized Steel Wire Stay-Guard for Hori- 
zontal Strand Wire Fences. 


J. J. Barkley, Chicago, Ill. 


15 ets. per rod, or to furnish all material, guards, 
fasteners, wire and steel posts for a seven-wire 
fence for from 65 cts. to 75 cts. per rod. The fast- 
eners weigh about 1 Ib. each. 

The fences described above by no means cover 
all those manufactured, but they are among the 
most recent, and have all been used to a greater 
or less extent by railway companies. 
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PRECAUTIONS IN THE CONSTRUCTION OF 
LARGE MASONRY RESERVOIRS.* 
By M. Dutoit. 


No matter how much care is taken in the construc- 
tion of large masonry reservoirs to keep them from at 
mospheric influences, by building them in excavation, 
or by covering them with vaulted roofs, earth and sod, 
it is impossible, even when they are supplied with 
water having the same temperature as the surrounding 
earth, to prevent variations of temperature, and, 
therefore, cracks in the bottom, as well as the external 
walls. It is easy to believe that a mass of masonry 
constructed at a certain temperature will contract or 
expand as the material becomes cooler or warmer, and 
that the changes will be considerable at times. As 
masonry hag very little elasticity, it cannot change its 
form without breaking; and if the mass is of consider- 
able length, the first severe frosts will be followed by 
cracks, generally toward the middle of the mass. 
These occur in the exterior walls of reservoirs, and ex- 
tend across the bottom. Very often still others extend 
lengthwise along the base of the exterior walls, which 
thus have a tendency to separate from the bottom. 
These cracks open more and more as the cold increases, 
and close together as the temperature rises. It is use- 
less to attempt to stop such cracks which have once 
opened. During the first change of seasons they will 
reappear in the same place, or in the immediate vi- 
cinity. The best course to pursue is to simply take 
such special measures as will prevent annoyances in 
the storage of water or the preservation of the works. 

Later on the method will be described which has been 
adopted with success in Paris for several years to keep 
the service reservoirs tight in spite of the existence of 
these cracks. It ‘s there regarded merely as one of the 
regular works of maintenance. But it is proposed to 
show first the special methods employed in the con- 
struction of the latest reservoirs to protect the founda- 
tions against the possible consequences of leakage. 
These methods are little known, and are perfectly suc- 
cessful. 

The bottom and outside walls of the Parisian reser- 





Fig. 8. Combination Stretcher and 
Fastener for Wire Fences. 
J.J. Barkley Chicago, Ill. 


voirs are built entirely of a silicious gritstone called 
meuliere, cement mortar being used, and form, in con- 
sequence, homogeneous masses, which might be called 
monoliths. It would be sufficient to place them on a 
solid foundation, and give them the readily-calculated 
dimensions necessary for stability, were it not neces- 
sary to take into account the infiltration or permeation 
of water. This permeation is inevitable, and no matter 
what precautions are taken to prevent or retard it, the 
most vigilant maintenance will always be unsuccessful 
in some respect. It may be said that there is no large 
masonry reservoir absolutely tight. Cracks are evils 
which must exist. The best that can be done, so far 
as is known, is to take special precautionary measures 
in advance. It is particularly useful to do this when 
the earth foundation is of such a nature that the pres- 
ence of water can produce a serious change in its char- 
acteristics, either by altering it into a mud, which wi!l 
slip or run under the weight above it, or by developing 
hollows, which will lead to settlement, of which the 
effects may be very dangerous. The first of these 
dangers occurred at Montmartre, where it was decided 
to place a reservoir with three superposed basins on 
the absolutely permeable Fontainebleau sand, and a little 
above a layer of green marl, which had good supporting 
power while dry, but was changed by a small amount 
of moisture into a muddy, sliding mass. The second 
danger was encountered at Villejuif, where, to obtain 
the necessary elevation, the reservoir had to be placed 
on ledges of gypsum, the solubility of which threatened 


* Translated from the “Annales des Ponts et Chaus- 
sees,”’ June, 
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to produce the gradual destruction of the work, if 
water came in contract with the sulphate of lime. 

The engineers in the municipal service have found a 
safeguard against these dangers in the construction at 
Montmartre, as well as Villejuif, of accessible galiories 
between the earth foundations and the floor proper ef 
the reservoir, forming what has been called a double 
bottom, and affording good drainage. At Montmartre 
this precaution even has not been considered sufficient, 
and a second drainage system has been constructed be- 
low the galleries of the double bottom in the bed of 
masonry which carries them. The double bottom has 
the further advantage of permitting a constant watch 
to be kept on the condition of the floor proper, on which 
rests the basin of water. It also affords ample room 
for the various supply and delivery pipes, and for the 
tools and apparatus required about the plant. These 
plans, as adopted at the Villejuif reservoir, built in 
1881-82, and the Montmartre reservoir, built in 1888-89, 
will now be described, together with other details of 
these two important works. 

The reservoir of Villejuif is built entirely in excava- 
tion, and is founded on gypsum and upper mar! strata. 
It will comprise four basins with a total capacity of 
13,200,000 gallons, but only half of the undertaking, or 
two basins, have been completed. These are arranged 
so that they may be operated together, or either one 
may be emptied, for inspection or cleaning. Bach 
basin is 236 ft. long, 131 ft. wide, and will store water 
to a depth of 16.4 ft. The bottom has an inclination 
of 0.2%. The walls have been calculated to resist the 
pressure of the water, without taking into account the 
counter-pressure of the earth backing. It was neces- 
sary to give the exterior walls a vertical inside face, 
in order to accommodate the buttress piers supporting 
the roof, so the outside face is stepped off 14 ins. at 
two places. The thickness of the walls at the top is 
4.6 ft. and at the base 6.9 ft., where they are con- 
nected with the floor by a curve of 6.56 ft. radius. The 
partition wall between the two basins and one of the 
temporary external walls (which will become a parti- 
tion wall when the reservoir is completed) have a uni- 
form thickness of 5% ft., and are joined with the floor 
by a curve, like the exterior walls. 

The gypsum and split, or cracked, mar! being Mable 
to solution and removal by water, it was believed 
necessary to adopt the system of double bottoms, which 
provides a means of intercepting the infiltering water, 
and leading it to the city drainage system, and of se- 
curing a uniform distribution of pressure over the en- 
tire foundation. 

The total thickness of the double bottom is 7.5 ft., 
the upper and lower floors being each 1.3 ft. thick, and 
the intervening space having a height of 4.9 ft. The 
space is formed by two series of galleries, 13 ft, ¢. to 
ec. of axes, and intersecting at right angies. Each gal- 
lery has an elliptical cross-section, with a major axis 
of 9.2 ft. and a minor axis of 4.9 ft. The pillars left by 
the series of galleries have as a minimum cross-sec- 
tion a square measuring 3.9 ft. on a side. The upper 
floor and the curved surfaces uniting it with the walls 
are completely covered with a 1.2-in. coat of Portland 
cement mortar, mixed in the proportion of 1 part of 
cement to 2 parts of fine sand. This is joined to an 
0.8-in. coat of Vassy cement, on the exterior and partl- 
tion walls. The brick columns supporting the roof rest 
directly on the coating of the floor. The lower part of 
the galleries of the double bottom have also been given 
a 1.2-in. coat up to the springing line of the arches. 
The intrados of these arches has been left uncoated, to 
allow the water permeating the masonry to fall to the 
covered lower part of the galleries, which form practi- 
cally a series of large drains, leading to a sewer. Be- 
fore turning the arches, which form at the same time 
the top of the galleries and the upper floor, the columns 
of the double bottom were finished off to a diamond 
point, and given a 1.2-in. coating at the elevation of the 
springing line. The result of this is that any water 

which may pass through the upper part of the column 
will be stopped by the impervious layer of cement. 

Owing to this arrangement of parts, the cracks In the 
true or upper floor occur necessarily at the crown of 
the arches, where there is the least thickness, The 
water passing through these cracks falls to the galleries 
and is led to the public sewers. On the outer face of 
the exterior wall, at the level of the upper floor, a 
slightly undulating cement-lined gutter was formed. 
At each low point of the gutter a drain leads through 
the wall to the gallery. Above the outer mouth of the 
drain there is a filling of stone. In case cracks occur in 
the exterior wall, the water in the reservoir will escape 
into the stone filling, from which it will pass to the 
gutters, and thence through the drains in the walls to 
the galleries. The accessibility of the galleries enables 

all parts of the reservoir to be thus kept under con- 
stant surveillance. 

The reservoir proper, comprising the double bottom, 
the exterior walls and the partitions, was built of grit- 
stone and Portland cement mortar, the latter being 
mixed in the proportion of 673 lbs. of cement and 1 cu. 
yd. of sand for the lower haif of the double bottom, 
589 Ibs. of cement for the upper half, and 505 Ibs. for 
the walls. 
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The reservoir at Villejuif, like most of those about 
Paris, is covered by brick arches supported by brick 
columns 18 ins, square, by plerced buttresses of 19,7 
ft. lengtb and 18 ins. thickness, and by brick buttress 
piers at the angles. All are independent of the exterior 
walls, which thus do not have to take the thrust of the 
roof. The roofing bricks have the same length and 
width as ordinary French bricks, but their thickness is 
only 1 in. They are laid flat on the centers, and the 
joints are made with a mortar mixed in the proportion 
of 757 iba. of Portland cement to 1 cu. yd. of fine sand. 
The bricks used at the angles are specially formed with 
one corner bent out of the plane of the main body. 
The construction of the arches required particular 
eare. They have a span of 11.6 ft., a rise of 1.97 ft., 
and a thickness of 2.8 ins. The cloistered arches at the 
angles are first formed, then the cylindrical arches 
around the exterior walls, and finally the gro!ned arches 
over the body of the basin. The special bricks are 
first laid in position on the centers, and then the re- 
mainder are laid, beginning at the springing and work- 
ing toward the crown. The arch has two courses of 
brick, which are carried along at the same time. S!ow- 
setting cement is preferred in the roofwork. The men 
are obliged to move about over the work, and as the 
centers are not always absolutely rigid, the mortar in 
the joints, If quick setting, Is liable to be broken after 
setting, and the homogeneity of the mass destroyed. 
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Longitudinal Section. 
MASONRY RESERVOIR OF MONTMARTRE, PARIS; 
Built in 1888-89. 


Centers are struck three or four days after the work is 
finished. 

The haunches of the arches are filled with 1 ft. of 
lean concrete, formed in the proportion of 294 lbs. of 
Portland cement to 1 cu. yd. of coarse sand or gravel. 
Then an 0.8-in. coating of Portland cement mortar is 
spread over the whole roof. Drain pipes are carried 
through the arches from each low point on the outside 
of the roof. The rain water which passes through 
them joins the storage water in the reservoir, without 
injuring the quality of the latter, as ft is unfiltered 
river water. Above the mouths of the drain pipes 
there is a 12-in. bed of small stones, and over the whole 
roof there is a 16-in. layer of earth, to protect the ma- 
sonry from the weather, and to keep down the tempera- 
ture of the stored water. 

The Montmartre reservoir is located on the top of the 
“Butte.” at the side of the Church of the Sacred Heart, 
and covers an area of 24.800 sq. ft. Its capacity is 
2,900,000 gallons. It consists of five totally independent 
basins, each provided with its own system of pipes and 
valves, so that it may be emptied for inspection or re- 
pairs. The basins are in two groups, separated only by 
a partition wall, and supported by a double-bottom 
foundation. The first group, located at the side ad- 
joining the church, comprises three superposed basins. 
The lowest has a depth of 16.4 ft. available for storage, 
the second has a depth of 11.5 ft., and the topmost has 
a depth of 9.2 ft., or a total available depth of 37.1 ft. 
The second group comprises two superposed basins; the 
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lower has a storage depth of 16.4 ft., and the upper has 
a depth of 11.5 ft., corresponding to the middie basin of 
the first group. 

The general foundation of the work was a concrete 
bottom 30 Ins. thick, resting on a bed of fine yellow 
sand, about 16.4 ft. thick, overlying the marls above the 
gypsum. The leveling of the earth at the e‘evation 
selected was made necessary by the very old excava- 
tions and other works which were at that level and 
had to be entirely effaced to obtain a uniform founda- 
tion for the reservoir. When the preliminary studies 
were in progress, borings were made at different places 
on the proposed site to find out the nature of the 
Strata below. One of these borings revealed an old 
filled-up well, of which the existence had been forgotten. 
The attention of the munincipal mining department was 
called to this discovery, and the well was opened to a 
certain depth. The interior diameter was found to be 
8.2 ft., and the lining of pure gypsum. A boring 131 
ft. In depth down the middle of the well showed that 
the shaft passed the upper beds of gypsum. An ex- 
amination was then made to discover if this shaft had 
been used to develop the plaster gypsum beds of the 
region, but a series of borings showed that this was not 
the case, and that the rock had not been disturbed. 
The bed of sand over the marl is about 16.4 ft. thick, 
and was considered sufficient to support the weight of 
the masonry above it, 2.44 net tons per sq. ft. under the 
part of the reservoir in three stories, and 1.74 tons per 
sq. ft. under the two stories, these pressures being for 
water and masonry combined. The pressures exerted 
by the exterior walls range from 6.85 to 8.92 tons per 
sq. ft. at the two-story portion, to 8.32 to 9.35 tons at 
the three-story section. 

The pressure of 9.35 tons appeared too great for the 
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portion of the wall facing the city, and very near the 
ancient quarries of plaster rock, which had been broken 
in and filled. The proximity of these openings of con- 
siderable size and great depth, filled more or less Imper- 
fectly, necessitated as a primary precaution the con- 
struction of a guard wall to prevent the sand from slid- 
ing into the openings of the quarries under the loads 
to come upon it. The wall jis of concrete, 6.5 ft. thick, 
and nearly 10 ft. below the general level of the founda- 
tion, and extends only along the face, near the old ex- 
cavations. It was built before the bottom of the reser- 
voir, and is independent of It. 

The bottom of concrete has been built In such a man- 
ner that the water permeating the masonry cannot pass 
entirely through It, and the surrounding earth cannot 
be injured by leakage from the reservoir. For this pur- 
pose the 30 ins. total thickness of the bottom has been 
divided into two portions. The lower part, having an 
average thickness of 20 ins., has its upper surface 
formed into a series of shallow channels, covered with 
an impervious layer of Portland cement mortar. Four- 
inch open-joint tile drains are placed in the lowest 
part of each channel, and lead to an accessible gallery, 
forming a main collector, which connects with a public 
sewer. The second portion of the concrete, which is 10 
ins. thick, is placed above these drains) Any water 
which may permeate the upper part of the floor is 
guided by the impervious coating to the drains, and 
thus to the sewer, and has no opportunity of reaching 
the sand foundations, 





At the first step of the outside face of the exterior 
walls a channel has been formed, like that at the Vil‘e 
juif reservoir, to collect the water from the outer fil!- 
ing of stone around the wal's, and carry it to the pipes 
passing through the latter into the reservoir. 

The height of the waste pipes being fixed by the ne- 
cessity of having them discharge into the distribution 
pipes of the entire Butte Montmartre section, and the 
elevation of the foundations being determined by the 
conditions previously mentioned, the galleries were 
given the exceptional height of 7.9 ft. These galleries 
are of egg-shape cross-section, 7.9 ft. high, and 6.5 ft. 
wide at the springing line. They intersect at right an- 
gies, forming a series of groined arches in the center, 
and cylindrical arches around the walls. The thickness 
of the crown is 16 ins., and that of the invert is 10 ins. 
on an average, making the total height from the bottom 
of the concrete foundation to the lowest basin 12.5 f:. 
The inverts of all the galleries have a general inclina- 
tion of 0.2% toward the main collector leading to the 
sewer. They are covered with a 1.2-in. layer of cement 
to a height of 1.6 ft. only. All the remaining portions 
of the interior of the galleries are uncoated, so that all 
water which may permeate them can escape to the 
lower floor. The galleries are 13.1 ft. apart, c. to c. of 
axes, thus making the least thickness of the pillars 
6.55 ft. 

The pillars serve as supports to the columns of the 
stories above. The latter decrease in cross-section as 
they ascend, and are built of gritstone masonry, except 
the brick columns of the top basin. They rest directly 
on the cement covering of the corresponding floors. 
Supported on the brick columns are the groined arches 
of double-course brickwork, forming the roof. These 
are replaced around the walls by cylindrical arches, and 
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Section of South Wall. 


at the angles by cloistered arches resting on buttress 
piers of the same thickness as the columns, and pierced 
with passages from 6.5 to 8.2 ft. wide. The columns 
and buttress walls are covered with a coat of cement 
mortar, like the exterior walls and floor, while the 
arches supporting the floors remain uncoated, so as to 
allow any water which may pass through the coating 
of a basin to pass into a lower basin, or into the gal- 
leries of the double bottom. 

As an additional precaution, and because the height 
of the walls exposes a portion of their surface to the 
south and a portion to the north, thus producing un- 
equal expansion and contraction, strips of Iron have 
been placed within the masonry of the exterior wall. 
The walls have been designed to have a large factor of 
safety. The outer face has a pronounced batter, while 
the Inner face has a series of steps, reducing the thick- 
ness of the masonry from 15.6 ft. at the base in the 
large basin and 13.4 ft. in the smaller one to 4.9 ft. at 
the top. Curves of 6.5 ft. radius connect the walls and 
floors of the various stories. On account of the archi- 
tectural form of the reservoir, which has in plan a 
curve of 52.4 ft. radius on the south side, where the 
earth has the least supporting power, the base was ex- 
tended 8.2 ft. beyond the usual line, and the exterior 
part of the wall curved out so as to obtain an addi- 
tional bearing surface, and thus diminish the intensity 
of the pressure. The strips of iron measure 3.2x0.8 
ins., and come in lengths of 16.4 ft., and are firmly 
connected together. At the angles of the trails, the 
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strips are formed into eyes through which pass 2-in. 
anchorage bars from 3.3 to 6.5 ft. long. The strips 
are placed at abont the elevation of the waste pipes, 
where the pressure is a maximum. They are about a 
third of the thickness of the wall from the interior 
face, so that the exterior temperature, the variations 
in which exceed considerably those of the stored water, 
may have as little influence as possible on the metal. 

The two ties of the smal! basin were placed readily in 
the exterior walls, which form a trapezium. A particu- 
lar arrangement had to be adopted for certain anchor- 
ages, which could not be placed in the usual manner at 
the angles where openings were left for stairways. 
Here it was necessary to construct a special anchorage 
about the openings, composed of four strips, with an- 
chors at the ends and connected with the ties In the 
walls, 





Section of Outer Wall ond 
Portion of Reservoir. 
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Method of Repairing Fissures with Rubber. 


Masonry Reservoir at Villejuif, France. 
Built in 1881-2. 





The binding of the large basin presented a difficulty 
in the curvature of the south wall. The regular ties 
were available only by aliowing one of them to pass 
through the reservoir along the chord of the are, thus 
failing to stay the curved wall. Another solution was 
preferred, consisting in tieing the curved wall to the 
buttress pliers of the cylindrical arches in each basin 
by a special tie in each supporting wall. It is placea 
at the elevation of the waste pipe, aid consists of an 
0.8 x 3.2-in. strip of iron, carrying a vertical anchor 
bar at the inner end, and a horizontal bar in the ex- 
terior walls. 

The materials used in the construction of the reser- 
voir were the following: The concrete of the founda- 
tions is composed of 3 parts of gravel and 2 parts 
of Portland cement mortar mixed in the propor- 
tion of 757 Ibs. of cement to 1 cu. yd. of sand. The ex- 
terior walls up to the level of the top of the floor of the 
lower story are bulit of gritstone, laid in a mortar 
mixed in the proportion of 780 Ibs. of cement to 1 cu. 
yd. of sand. From this level to that of the bottom of 
the upper story, the proportion of cement is reduced 
to 772 lbs., and above that to 589 Ibs. The brick ma- 
sonry has been laid in a mortar having 780 Ibs. of 
Portland cement to 1 cu. yd. of sand. The filling for 
the haunches of the vaulting is a concrete of 294 Ibs. of 
Portland cement to the cubic yard of coarse sand. It is 
covered with an impervious coping, which drains off the 
rainwater to the outside of the reservoir, as the upper 
basins at Montmartre, unlike the Villejuif basins, con- 
tain water which must be kept uncontaminated. The 
coating of the floors and curves Is 1.2 ins. thick, and is 
formed of a mixture of 1,177 Ibs. of Portland cement to 
1 ecu. yd. of sand. Vassy cement has been employed 
only for the coatings of the vertical walls. These 
coats are 0.8 In. thick, and are made with equal parts 
of cement and sand. : 

The results obtained from this system of construction 








have justified the methods followed. During the 11 
years that the Villejuif reservoir has been in use, and 
the six years of service of the Montmartre reservoir, 
apart from a few cracks due to expansion in the floors, 


» there has been no movement of any part of the works 


and no trace of settlement has been detected. This is 
particularly noteworthy: at Montmartre, where the ex- 
ceptional height of the walls, the unfavorable position 
of the work and the nature of the earth offered seri- 
ous difficulties. 

Cracks due to expansion or contraction occur more 
often in the bottoms than In the exterior walls. When 
a crack has been located, the coating of cement mortar 
is picked away for 2 to 2% Ins. on each side of it, the 
fissure is scraped with an iron blade, and is then 
washed well. A slip of wood or cardboard 0.04 to 0.08 
in. thick is placed in the crack, and a coating of Vassy 
cement 0.4 In. thick is laid on each side of it. When 
the slip Is withdrawn, it leaves an opening of uniform 
width. The cement is thoroughly dried by means of 
small charcoal braziers, and the empty space is then 
filled with pieces of pure, unvulcanized india-rubber, 
cemented to the coating by a solution of india-rubber 
in benzine. Finally, the opening is closed with cement 
mortar and surfaced off. This last coat generally 
cracks, but the water that penetrates it is stopped by 
the india-rubber, which also permits a alight expan- 
sion or contraction of the masonry. This method of 
repairing cracks is due to Chief Engineer Couche, who 
has introduced it quite generally in the Parisian water- 
works service. 





NOTES FROM CITY ENGINEERS’ AND 
OTHER MUNICIPAL REPORTS. 

Boston, Mass.—Estimates for municipal docks at 
East Boston are included in the last report of Mr. 
Wm. Jackson, M. Am. Soc. C, E., City Engineer of 
Boston. Assuming no rock to be encountered in 
construction, and no extraordinary difficulties with 
foundations, Mr. Jackson estimates that each 10,- 
000,000 sq. ft. of dock area would cost $7,500,000. 
This does not include the cost of paved roadways, 
tracks and buildings, and is on the basis of 40 cts. 
per cu. yd. for filling and $70 per lin. ft. of sea 
wall. 

The last report of the Superintendent of Streets 
for the city of Boston, Mr. Bertrand T. Wheeler, 
contains a somewhat detailed description of Com- 
monwealth Ave. This avenue now extends under 
one name from the Public Garden to Newton, 5.59 
miles within the limits of Boston, and then four 
miles further, but still under the same name, 
in the city of Newton. The avenue is not com- 
pleted at all points in either city. Its width in 
Boston ranges from 120 to 200 ft., and part of it 
is laid out asa parkway. In general, the avenue has 
telford roadways. Grass plots and trees are pro- 
vided a part of the way. 

Medford, Mass.—From 20 to 25 cts. a load 
has been received for a portion of the ashes of the 
city from private parties for filling purposes, ac- 
cording to the last report of the Street Commission- 
er, Mr. John P. Prichard. During the year ending 
Feb. 1, 1895, there were collected 6,794 loads of 
ashes, at a total cost of $2,572, or about 37 cts. a 
load. The total credits on this account are given as 
$285, which would indicate that from 1,100 to 1,400 
loads were sold. The collectors have orders to re- 
move no ashes with which garbage has been mixed. 
The ashes are removed once a week 

Troy, N.Y.—During the two years ending Feb. 28, 
1895, covered by the report of Mr. M. R. Sherrerd, 
Assoc. M. Am, Soc. C. E., then City Engineer of 
Troy, numerous improved methods of street paving 
were introduced. Among these may be mentioned 
the following: The setting of all curbstones in con- 
crete; the adoption of standard forms of street in- 
tersections and crosswalks for brick and granite 
pavements, the principal feature of which is having 
all joints extend towards the two center lines of the 
intersection, in order to prevent longitudinal wear 
by wheels; the introduction of brick pavements; the 
substitution of cement grouting for paving-tar in 
filling joints in brick and granite pavements. Mr. 
Sherrerd is now Engineer of the Street and Water 
Board of Newark, N. J. 

Passaic, N. J.—Appended to the city reports for 
1894 are some reproductions of detail drawings of 
drains under street railways at street intersections, 
and their connections with the sewers. Messrs. 
Wise & Watson were the engineers for this work. 
There are also appended to this report some tables 

of average dimensions of vitrified sewer pipes used 


at Passaic, accompanied with drawings lettered to 
correspond with the dimensions given in the tables 
for pipe of different sizes, 

Philadelphia, Pa.—During the year 18 the pas- 
senger street railways of Philadelphia repaved 131 
miles of streets, mostly, if not wholly, in connection 
with the change from horse to trolley service. Of 
this repaving, 98 miles was Belgian block; 37 miles 
was sheet asphaltum, on a bituminous base; and 
about two miles vitrified brick, on a conerete base. 
The pavements of all these streets must be main- 
tained by the trolley companies, 

Wilmington, Del.—The cost of 23,995 sq. yds. of 
brick pavement, laid on 11 different streets, is given 
in detail for each street in the report of the Street 


and Sewer Department for the year ending Jan. 31, 


18%. The brick used are given in the report as 
fireclay shale, Hallwood shale, and silica, with one ‘ 
street covered with Metropolitan shale block. 
Nearly all of the brick was laid on a stone founda- 
tion, most of which was old rubble-stone pavement 
taken up and used over. The cost of the 23,995 sq. 
yds. of pavement was $42,677, or about $1.80 per 
sq. yd. This cost per square yard was divided ap 
proximately as follows: Grading, 16.67 cts.: stone 
foundations, 23.45 cts.; brick delivered, 100.81 cts.: 
laying brick, 10.02 cts.; sand, 10.33 ets.; grouting, 
1.55 ets.; rolling foundation, 0.28 cts.; inspection, 
1.5 cts.; miscellaneous, 12.06 ets. 

Peoria, Ill.—The last report of the Department of 
Public Works contains numerous valuable tables 
giving the extent and cost of various kinds of pave- 
ments within the city, tests of brick submitted in 
competition or otherwise, and of brick from old 
pavements, and also tests of cements. Mr. Jacob 
Harman was City Engineer during the year covered 
by this report. The brick pavements constructed in 
1894 were nearly all from bricks 244 « 4 « 8 ins., Inid 
on a stone foundation. The total length of streets 
covered with brick during the year was 3.38 miles, 
ranging in width from 26 to 60 ft., and aggregating 
76,887 sq. yds. The total cost of the work was 
$131,891, or an average of $1.71 per sq. yd. 

Duluth, Minn.—A good feature of the reports of 
the Board of Public Works is the use of an extra 
printed title to the large sheets of folding tables, of 
which many are given in the report for each year. 
This title is printed on the blank side of the sheet, 
on the uppermost face of the fold as the report is 
opened It renders unnecessary the opening out of a 
large sheet to ascertain its contents. The practice 
might often be followed to great advantage on fold- 
ing sheets of tables, maps or illustrations, at least 
where the number of these in a book is large. 

Minneapolis, Minn.—Among the many tables re- 
lating to the work of the City Engneer during 1894, 
Mr. F. W, Cappelen, are a number giving the re- 
sults of brick and cement tests. One of these pre- 
sents the results of cement inspections during the 
years 1885 to 184, inclusive, giving the number 
of barrels accepted and rejected each year, and for 
the period, with the percentage rejected, and the 
avrage tensile strength per square inch of 24-hour 
briquettes. Five brands are included in the table. 
The highest percentage of rejections is 60%, or 900 
out of 2,400 bbls. of one brand in the year 1892. 
There were some rejections for each brand in- 
spected in most years, but the rejections . were 
nearly always below 3% of the total inspections. 

Another table gives the average results for the 
seven years 1888 to 1894, inclusive, of tensile tests 
of neat cement, of 1 cement and 1 sand, and 1 cem- 
ent and 2 sand, these figures being for briquettes 
.anging from 24 hours to five years in age. Crush- 
mg strengths are also given for briquettes of from 
«ne month to one year in age. The figures are tov 
wxtended for quotation here. Those interested can 
doubtless obtain copies of the report by applying to 
Mr. Cappelen. 

Omaha, Neb.—Mr. Andrew Rosewater, M. Am. 
Soc. C. E., City Engineer of Omaha, states in his 
report for 1893 that after much study over Kuttee’s 
formula, in connection with sewer discharges, he 
made the discovery that 


after computations of velocities and discharge are 
made for all sizes of sewers upon a grade of 1%, the 
same sewers, upon any other grade, will discharge with 
velocities and in quantities proportionate to the square 
root of the grade. 


Mr. Rosewater gives in his report a table based 
upon the above, which he says will save “00% of 




































































































labor in sewer computations.” ‘The table contains 
on one side the computed velocities and discharges 
for sewers from 4 ins. to 20 ft. in diameter, on a 
1% grade, and on the other side grades per hundred, 
ranging from 0.04 to 20, with their respective 
square roots. To use the table, the velocity or dis- 
charge for a given sized sewer, on a 1% grade, is 
found in the left part of the table, and then multi- 
plied by the square root of the actual grade, as 
given in the right-hand side. 

The report of Mr. Rosewater for 1894, and of the 
Board of Public Works for the same year, present 
in detail a controversy which oceurred in Omaha 
over the use of other than material from Trinidad 
Lake for asphalt pavings. The City Engineer, 
Mayor and City Council were finally suecessful, and 
succeeded in awarding a contract at $2.07 per sq. 
yd., the contractor having the option of using Cali- 
fornia or Bermudez asphalt, or asphalt from the 
Island of Trinidad. This price was about 20% 
lower than that at which the lake product was 
offered. Mr. Rosewater vigorously argues his side 
of the case in favor of competition, and the Board 
of Public Works makes extensive quotations to 
show that he is wrong in many of his points. 
Those interested in the, subject should not fail to 
secure these two reports. 

In addition to the discussion of asphalt paving, 
Mr. Rosewater considers at some length the devel- 
opment of paving in Omaha, and the serviceable- 
ness and cost of the different kinds employed. Ex- 
tensive tables are presented, showing the results of 
observations during the year on the different kinds 
of pavements in use. 

A large table and diagram is appended to Mr. 
Rosewater’s report, giving the standard crowns for 
streets of different widths and grades, one section 
of the tables being for brick, stone and wooden 
pavements up to 20% grades, and the other for as- 
phalt, up to 7% grades, the figures being given for 
each change of 1%, and for widths of from 20 to 80 
ft., at 5-ft. intervals. The table is computed from 
the formulas 

w w 
C = —~—- (20 — i) and C = —— (9 — }), 
1,600 600 


the first formula being for brick, stone and wood, 
and the last for asphalt pavements, where C = 
crown of pavement in feet, w = distance between 
curbs in feet and i = number of feet-fall per 100 ft. 
of street. Where the crown is less than 0.5 ft., the 
gutter is made 0.5 ft. wide, and where it is more 
than 0.7 ft. it is made 0.7 ft. For intermediate 
crowns the gutter width is made equal to the crown. 

Toronto, Ont.—A systematic examination and 
analysis of asphalts and asphalt cements used for 
paving purposes has been carried on here since 1892, 
with a view of determining the relation between the 
composition of these materials and the results ob- 
tained by use. Mr. EB. H. Keating is city engineer, 
and Mr. H. D. Ellis is engineer in charge of road- 
ways. The sub-report of the latter in Mr. Keat- 
ing’s report of 1894 discusses pavements and paving 
materials at considerable length. 

In order to compare the results of tests of paving 
brick at Toronto with those made elsewhere, stand- 
ards were compiled from tests made in the United 
States, and are given in the report of Mr. Ellis. 
Most authorities, Mr. Ellis states, consider the abra- 
sion test the most important. At least six bricks 
should be taken, and good brick should not lose 
more than 9% by weight in 2,000 revs. of the tum- 
bler, nor more than 124% for 4,000 revs. The loss 
in cubic inches per square inch of surface should 
not be over 0.09. For absorption not more than 
24% % should be allowed after three days’ immersion. 
Crushing tests are dismissed with the remark that, 
as a general rule, any brick which withstands the 
abrasion test will be all right in this particular. 
Regarding transverse strength, Mr. Bllis states that 
a few brick which show a small resistance to abra- 
sion may show high transverse strength, and this 
test is omitted on the principle that “unless a brick 
will stand the abrasion test. it is no good examining 
it for the other three qualities.” Mr. Ellis after- 


wards states that he has contented himself “with 
limiting the tests to abrasion and absorption, as the 
crushing and transverse tests require machinery 
only obtainable at the School of Practical Science, 
in Toronto.” It appears from the latter part of this 
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quotation, that the absence of facilities for making 
all the tests is an important factor in omitting some 
of them. 





SOMB FRENCH TESTS OF RIVETED 
JOINTS. 


Some interesting experiments in regard to the 
strength of riveted joints have recently been made 
in France by the committee of engineers commis- 
sioned by the Minister of Public Works to investi- 
gate this and other questions relating to the stabil- 
ity of metallic structures We abstract the gen- 
eral conclusions which these experiments seem to 
justify, from a very complete article in the “An- 
nales des Ponts et Chaussees” for January, 1895, 
and refer such of our readers as wish to go into 
the nature and results of the tests more in detail 
to the article itself. The tests were all made with 
narrow joints, and therefore are of limited use in 
practice, but some figures are given of the friction 
between both hand and machine-riveted plates, 
which will repay study 

The experiments indicate that the contraction of 
the hot rivet in cooling strains the metal beyond the 
elastic limit, and that this strain is more pro- 
nounced near the circumference than at the center 
of the rivet. The rivets when cooled do not come 
pletely fill the rivet holes, but exert a pressure on 
the plates so that they offer a great resistance to 





Sections of Riveted Joints Tested Under the 
Direction of the French Minister of Public Works, 


sliding on one another. This resistance to sliding, 
or the friction, increases as the elastic limit of the 
rivet metal increases, but its limit is extremely var- 
iable, depending upon: the nature and quality of the 
metal from which the rivets are made; the tempera- 
ture at which the rivet is driven; the temperature 
of the rivet at the end of the driving; the etyle of 
the riveting, and the manner in which it is done. 
The resistance to sliding, or friction, which can 
be counted upon in actual practice with joints 
made with three rivets or less is as follows: For 
rivets driven by hand at a clear red heat, so as 
not to distort or cramp the plates, and the driving 
continued until the rivet head had become black: 


Friction per Eiastic 

sq. in. of rivet lMmit* per 

sections, Ibs. _ sq. in.. Tbs. 
SUG GOOG i bees iscdivecc seen 568.9 2.560 
ss OF . wae uion cbaeewenak seen 668.5 2.986 
Steel Tiere penance Uta ies anata 640 2.986 
“ eS BA DN So oe 30a be ane 568.9 3,271 


For rivets driven at white heat, with a pressure 
of 8,534 Ibs. per sq. in. of rivet section so as not to 
distort or cramp the plates, and the pressure main- 
tained until the rivet head became black: 


Friction per Elastic 

sq. in. ofrivet limit* per 

section, lbs. sq. in., Tos. 
SOG MIOIDE Hs scp 5.id<s hiv eke hanna 711.1 2,560 
“ OF gabe Biwse sind obese ean 824.9 2.986 
OE Oc navpndsincays isdageioue 853.3 2,986 
ss © veeeeeetsheadedneenseenee 938.7 3,271 


* The limits of elasticity were obtained from bars 
previously heated to a dull red. An elongation of 12% 
and 18% was required for iron and steel, respectively. 


When a butt joint is made, as shown in Fig. 1, 
with drilled holes, the position of the rivet appears 
to be as shown by Fig. 2. When the joint is sub- 
jected to a tensile stress, at first the position of the 
rivet in the hole is not changed and the holding 
power of the joint is simply the friction of the 
plates upon each other and upon the inside of the 
rivet head. The tension, however, tends to decrease 
the thickness of the plate, and consequently the 
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gripping stress of the rivets; and finally the center 
plate slides so that the position of the rivet in the 
hole appears to be as shown in Fig. 3. As the pul! 
continues the rivet bends and the rivet heads slide 
on the plates until the rivet assumes the position 
shown in Fig. 4. If the stress is continued the rivet 
begins to be cut into by the plates; the bending in- 
creases, and the holes become distorted as shown by 
Fig. 5. At last the metal in the plates begins to 
flow, and rupture takes place at the joint. When 
there are several rivets on each side of the joint, 
all the rivets on the same side yield at the same 
time. Often the rivet shears on two planes at the 





WATER POWER OF CARATUNK FALLS, 
KENNEBEC RIVER, MAINE.* 


By Samuel McElroy, M. Am. Soc. M. E. 


Catchment Basin.—The basin of the Kennebec is 
compact in form, bold In contours, abounds in lakes 
and forests, has a heavy and quite regular rainfall, a 
cold ciimate favorable to its stream flow, and is capable 
of large development in power. The length of the river, 
from its head waters of the “Moose” to “*Moosehead 
Lake,"’ is 72 miles; to Caratunk Falls, 137 miles; to 
Augusta, 184 miles; to the ocean, 227 miles. Its divides 
in the White Mountains rise to 3,113 ft. above tide; 
Moosehead Lake being 1,023 ft., Caratunk Falls 316 ft., 
Skowhegan 220 ft.. Kendall’s mills 76 ft., Augusta dam 
17 ft. above tide. 

The river basin is about 5,917 sq. miles. About 3,800 
sq. miles are in forest. 

There are 311 lakes and ponds, with a joint area of 
450 sq. miles. White there Is a large snowfall, the un- 
der stratum thaw maintains winter stream flow, and 
spring freshets are delayed until the ice, as a rule, is 
brittle, and does not make the dangerous freshets of 
milder climates. Upper pond ice sheets strongly tend 
to prevent sludge ice, and maintain full power head on 
the dams. 

Power Conditions at Caratunk.—A very narrow gorge 
compresses the whole flow of a compuiratively broad 
river into a cascade with a natural fall of about 28 ft.. 
while immediately below, the river at once widens into 
sti!l broader expanse for several miles. There are here. 
then, a large natural pondage above the falls; a site al- 
ready formed for race, wheel pits, and mills; a powerful 
fall, on this immediate site, and an estuary directly 
obviating obstructions from flood backwater. 

Caratunk drains four great tributaries: The Moose 
River, Dead River, Moosehead Lake and Kennebec 
River, with a total drainage area of 2,850 eq. miles. 
The tributaries to the Augusta dam, below Curatunk, 
are the Carrabasset, Wesserunsett, Sandy and Sebasti- 
cook, with a total of 2,287 sq. miles. 

Rainfall.—From statistics collected at the lower end 
of the river, the mean fat! for 50 years (1839 to 1888, in- 
elusive) ts 44.494 'ns. The maximum fall In 1887, 54.64 
ins.; minimum, 1860, 33.71 ins. 

Power Investment.—Without time to make a continn- 
ous gage of the river, it was necessary to estimate its 
ordinary merchantable value, at this point, from a study 
of its hydrology. With 28 ft. available flood fall (whee! 
heads being usually reduced in freshets from back 
water). and a mean rain of 44.494 ins., minimum 33.71 
ins., on such a basin, a safe, present plant outlay for 
5.900 HP. was determined from experience on this and 
other rivers. 

There is sometimes a conservative and proper, and 
sometimes an “intensely scientific’ tendency to dis- 
parage stream flow for city supp!y and power use, be- 
cause In every season there is a short time of extreme 
minimum flow, and at intervals a year of much reduced 
flow. A basin with a rain supply of 45 ins. per year, or 
a mean of 3.315 cu. ft. per second per day, may, for a 
few days, run as low as 0.22 cn. ft.; the Kennebec 
sometimes down to 0.6 cu. ft. for 20 to 25 days; the 
Merrimac, 0.31 eu. ft.; Delaware, 0.30 en. ft.; Passaic, 
0.22 cu. ft.; Croton, 0.15 eu. ft. So the rainfall—with 
a mean for 50 years—on the Kennebec may vary from 
54.64 ins., 1887, to 33.71 ins., 1890; but the mean of all 
the great basins shows these as exceptional years, with 
large flood waste In the wet months; which dictates the 
common-sense of catchment and storage. 

Authorities, like Professor Trowbridge, In “Water- 
Powers of the United States,” p. 8, assert that the 
“total amount discharged by streams falls as low as 12 
(0.885 cu. ft. per second per square mile) or 15 tns, (1.1 
eu. ft.) over the entire drainage basin, at intervals of 
from 5 to 10 years.”” Nothing can be clearer than the 
wisdom of adequate provision for exceptional years and 
weeks, but very great loss of mean available supply and 
power would follow the reduction of p!ant to extreme 
cases. 

Kennebec Power.—Applying these conditions, the rela- 
tive value of the Augusta and Caratunk dams may be 
examined. Augusta Dam is 956 ft. long, with a fall of 17 
ft. It has a log chute on the east end, and a large mill 





* Condensed from a paper presented at the New York 
kee wicioty of Mechanical Engi- 
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on the west end, of 3,000 HP. The measurements for 
low water show a mean in 1866, with 45.63 ins. rain, of 
2,916.6 cu. ft. per second, or 9.494 cu. ft. per second per 
square mile for July, August and September. 

I learned from an intelligent gate-house keeper, of 

“jong experience here, that in the lowest summer run of 
20 to 25 days (common on other streams) the depth of 
the dam is about 6 ins., and the usual depth 1 ft., for 
the balance of the dry season, of about 80 to 90 days in 
all, before and after this reduction; and it was reported 
as exceedingly rare to have no flow on the dam. 

With 3,000 HP. in use, 6 ins. flow equals 0.19 cu. ft. 
per second per sq. mile, and the mill use, at 70% duty, 
is 0.4056 cu. ft., or a total of 0.5956 cu. ft. per second. 
The usual use at Lawrence, very near stream low run, 
is 0.5271 cu. ft. per second per sq. mile per day. A very 
low run, Aug. 21-26, 1876, gave 0.5 cu. ft. 

The extreme low run assumed by state authorities 
(W. P. Maine, p. 92) is 1,300 en. ft. per second, or 0.22 
cu. ft. per second per sq. mile. Applying this to the ex- 
treme year of 1860, the equation stands: 


25 days at 0.22 cu. ft. 
6 ty “ 0 456 ‘ 


See ee. ee 
; Posie ere es 97: 
280 “ (0% flow) at i2415 cu. ti..!12ILIII oo gaves 





380.48 
Per day, 1.042 cu. ft. per second per sq. mile. 


At 1 ft. flow (neglecting the waste at the log 
chute), the dam gives 0.538 cu. ft., and with the mill, 
0.943 cu, ft. per second per sq. mile. 

Caratunk Power.+-In applying these observations to 
this fall, it is evident that its power conditions are 
much more favorable than Augusta, below it, or than 
the Merrimac, at Lawrence. 

To analyze the supply as to its capacity and as to 
its moderate mercantile value, basing one on the mean 
annual rain of 50 years, 1839 to 1888, and the other on 
the lowest record year, 1860, tables have been compiled, 
which show that the mean rainfall for the period of 
50 years was 3.277 cu. ft. per second per sq. mile; for 
the minimum year 1860 it was 2.487 cu. ft. per second 
per sq. mile. 

In the tables the relative monthly flow is assumed, 
on percentages derived by other stream analyses, as 
proximate guides to an estimate of the deficit to be 
supplied to maintain a given power. A flow of 50% 
of the mean annual rainfall (1.688 cu. ft. per second per 
sq. mile), maintained, would give wheels of 70% duty 
(a moderate estimate for those actually used), for 24 
hours’ use, for full-day pulp mills, 10,374 HP. The 
minimum year of 1860, in like manner, 60% flow, or 
ig cu. ft. per second per sq. mile, would give 9,450 

Present Value.—With equal rainfall, better conserved 
by climate and location, and with fivefold the propor 
tionate storage reserve of the Merrimac, in a case 
where it seems to be little needed, from limited wheel 
use, this fall ought to command much greater supply 
in dry seasons, 

It was evident then, not only that this fall had a great 
prospective value which will place it in the front rank 
of great powers, but a present value, easily and cheaply 
developed, of not less than 5,000 HP., as a moderate 
result for full power operation. 

Improvements.—In the fall and winter of 1890-91, a 
dam was built by the Moosehead Pulp & Paper Co., 
under the superintendence of D. T. Mills, Hydraulic 
Engineer, with a large pulp mill on tne west side of 
the falls, intended to develop about 3,500 HP. on that 
side. Three “new American” wheels of 850 HP. each 
have been put in, 66 ins. diameter; one “Special,” 45- 
ins., of 300 HP.; a 16-in. “Electric,” of 42 HP., and a 
pair of 13-in. horizontal wheels for a centrifugal pump 
of 80 HP., in all about 3,000 HP. 

Measurements made through 1890, a very dry year, 
show a minimum flow of 6,000 HP. (on 70% wheels). 

Relative Cost; Steam and Water Power.—Estimates 
for cost of steam substitution are necessary in mill 
power expert cases, and much difference of opinion is 
sometimes expressed. Like all other enginneering ques- 
tions, this is to be determined by the principles in- 
volved. in which special local cases may differ, without 
affecting the general rule. In this case the outlay for 
dam, flume, head-gates, wheel-pit, etc., was about $15 
per HP. of 3,500 actually provided on the west side; 
the cost of wheels, for 3,000 HP., about $9, or $24 in 
ell. 

Similar steam plant could not be furnished for less 
than $65 per HP. for boiler, engines and buildings. A 
fair estimate of its annual fixed expense is: Deprecia- 
tion, 4%; repairs, 4%; supervision, 1%; taxes, 144%; In- 
surance, 1%%; interest, 5%; total, 16% on $65, $10.40. 

Annual operation for 3,000 HP., 300 full days per year 
(pulp mill), closely estimated: 

Coal, 1 r HP. per day, 300 days, 14,400 
ns ae tole ot 98 — : voeceestees $88.52 


Attendance, engines, r day.........$10.00 


Cleaning .........- Coie evdeel vets ae 
Oil and supplies 
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Three hundred days, $9,750 + 3,000 HP.......... 3.25 








Turbines, etc., fixed charges: 
Depreciation, 2%; repairs, 2%; supervision, 1% 


. 


— 144%; insurance, 4%; Interest, 5%, or 11% 


CET aNE ont dda kde eds ede ciecdedecé boccéde Cebus $2.64 
BEROUNNOD BOE TER. oc wccccccccvccccscccqavescse 2.00 
MS GUE cnn bectsbcd ccccdbccadcotececesebuces oo 

SNP Chas Cac 6c Se stdecpacas ceccescvacecee $5.24 


This shows, in a local case like this, a proximate 
comparison. Cotton and similar mills, unlike pulp mills, 
requiring ‘careful heating, have in steam plant the ad- 
vantage of use of the exhaust steam, and in other ways 
local conditions will modify the results. 

As a practical comment on the cost of steam power, 
the Central Pacific mill at Lawrence, with 29 mill 
powers, or 1,740 HP. in ordinary use, and with a 1,000- 
HP. steam plant, has preferred to pay $12 per day per 
mill-power for surplus water, for months together, 
rather than run this expensive plant. This is about 
$50.40 per HP. per year of 277 days. 

The usual Lowell estimate of steam power is $75 
per HP. per year, and $3 per week is the common 
price paid for it in New York and other cities where 
rented. The Lowell rental of water power at $1,200 
per mill-power per year is for 277 days, $4.32 per day, 
or a mean of $20 per HP. (shaft) per year. 

Niagara Water Power.—As a prominent instance of 
the superior economy of water power in favorable 
localities, with economically constructed ptant, the 
rates published for the new hydraulic tunnel are for 
5,000 HP. or over, $10 per HP. per year; 4,500 HP., 
$10.50; 4,000, $11; down to small powers of 300 HP., 
$21. On the old hydraulic canal, powers have been 
leased as low as $4 for 600 to 1,000 HP., and $5.30 for 
250 to 300 HP. It is now proposed to furnish Buffalo 
with power at about $18 per HP., which now costs 
at least $50 for steam. 

Commercial Value.—Lowell, with 4,085 sq. miles basin, 
worth, properly reservoired, at 50%, 7,112 cu. ft. per 
second, actually has sold and maintained as regular 
powers, 139.36 mill-powers, about 11,149 HP. “pen 
stock,” and 8,363 “shaft,” for which the rental value 
is about $1,200 per year per mill-power, which Is 62 
interest on $20,000 capital, or $2,787,200 for the whole 
power. In addition, there is a large sale of extra 
powers, 

Lawrence, with 4,553 sq. miles basin, worth about 
9,000 cu. ft. per second, uses about 2,400 cu. ft. (24 
hours mean), and with 180 mill-powers now controlled, 
has maintained and sold 122, about 7,320 HP. “shaft,’ 
worth, at 6%, $2,440,000; and has also solid an average 
of about 20 extra powers, about 7 months’ use, pay- 
ment $1,280 (or $2,194 per year), or $21,336 at 6%; 
value, $731,540; in all, $2,866,720. In addition, there 
is a land income which makes the value of these 
powers about $35,000 to $40,000 each. Controlling 380 
mill-powers of 30 cu. ft. per second, or a mean per day 
of 2,700 cu. ft., with a rainfall of 15,050, it can actually 
sell 18% of this mean supply on the entire basin with- 

flood storage. 
leon very: cold weather the surface parti- 
cles are reduced more or less below freezing tempers: 

ture, and coming in contact with iron bars, valves, a 
a rapid accumulation of needle ice takes piace * en 
the stream surface near them is thus exposed; but 
when the current for some distance is protected from 
the air, the temperature is kept above freezing, and 
this action is prevented. One sees in the races, above 
the mills in Maine, several hundred feet of floating, 
light, wooden frames, intended to promote ice formation 
and prevent this surface-motion exposure. 

At Caratunk Falls, the reach above the dam freezes 
for two miles up stream, with blue ice 24 ins. thick, 
in winter; above this the stream is obstructed by an- 
chor ice, as it is below the falls, with an open stream, 
but this ice sheet effectually prevents it, and this sug- 
gests a valuable remedy for a very serious trouble on 
various rivers and races. 

ET 


RESEARCHES IN FIRE PROTECTION OF 
FACTORY BUILDINGS. 

The Boston Manufacturers’ Mutual Fire Insur- 
ance Co. has recently issued three circulars to its 
members, which contain important information in 
regard to fire protection. We give some extracts 
from these circulars below: 


Pump Governors.—Pump governors, 50 called, are de- 
signed to maintain a constant water pressure in the 
pipe system to which the pump delivers by opening the 
steam throttle valve to the pump whenever the water 
pressure falls below a certain point, and conversely to 
shut the steam throttle valve whenever the pressure 
rises above the said point. The Factory Mutual com- 
panies have never looked on these with favor, except 
as a last resort, and the experience obtained from year 
to year has led them to be looked on with even less 
favor, until now they are never accepted for controlling 
the primary supply to automatic sprinklers. Our In- 
spectors have, in very many instances, found them In- 
capable of operating in a proper manner after they 
bad been in use for a year or more. In many cases it 


is found that to thus contro! a fire pump wastes steam 
to the value of a dollar or more per day, besides sub- 
jecting the pump to unnecessary wear. 

Fire Hazard from Telephone Wires.—Professor Puffer 
has made special tests with the latest protectors of 
the American Bell and New England Telephone com- 
panies, which are designed to guard against the dan- 
gers of crossing of telephone wires by wires carryIng 
currents of great capacities, at pressures varying from 
500 to 2,000 volts. In all cases there was a report and 
a flash of fire when the protector operated. It seemed 
that if the protector was covered with fine lint, or 
near a light curtain or the like, the chance of 
causing a fire would be quite great, yet in most posl- 
tiens where likely to be used, there would be little or 
no danger from the flash of the fuse. The protectors 
are much alike in design, that of the New England 
Telephone Co. being rather the better. Though some 
improvements are still desired !n both protectors, they 
are in their present shape so good that their Immediate 
use is advised and believed necessary for safety on all 
telephone wires, 


When we come to the great class of private wires for 
bells, watch clocks, telephones not the property of the 
American Bell Telephone Co., but often running out of 


doors where subject to contacts with high-voltage 
wires, it is easy to find the greatest risk of fire, be 
cause there is usually no attempt to make use of pro- 
tectors of any kind. There being no demand for snch 
a thing, there seems to be but very little offered by the 
trade. 

The best remedy is to so run these wires wherever 
possible that they could not fall on, or be fallen upon, 
by foreign wires of any kind. It may be noted that 
any foreign wire may be dangerous, though nominally 
carrying a harmless current, as it may Itself be tn con- 
tact with a high-voltage wire. When wires cannot be 
completely isolated, protecting devices equal to those 
of the telephone companies are necessary for safety, 
and should be used as soon as something satisfactory 
can be developed. 


Fire Retardents on Wooden Surfaces.—Tests have 


been made by Mr. Chas, L. Norton of several materials 
which can be made use of on the under side of roofs 
and in many places where It would either be very diffi- 
cult to plaster on wire lathing or on expanded metal, 


or where the process of plastering with wet mortar 
might make serious Interruption to the conduct of the 


work, with perhaps some danger of damage to stock. 
The object of these tests Las been to determine the 


relative value of materials which can be put up without 
being subject to the objections applying to plastering 

The specimens were in the form of sheets varying 
from 1-16 to % In. In thickness. A!! were cut 7 Ins. 
square, and each was applied to a piece of soft pine 
wood, 7 ins. square and ¥% in. thick. 

A series of tests was made, first, by exposing the 
speciminens to a blast of heated gases at a temperature 
of 1,000" F. for ten minutes. The efficiency is estimated 
from the depth of charring in the wooden backing. A 
second test was made by exposing each specimen to 
the blast at a temperature of 2,400° F. until the backing 
caught fire. The efficiency is rated on the time elaps- 
ing before ignition. The temperatures were determined 
hy a Le Chatelier pyrometer. The following table gives 
a list of the materials in the order of their efficiency, 
as shown by the tests: 


Minutes 

“ Depth of before 
No. Material. Grade. charring. iguition. 
1. Salamander......... No. 4 0 1 

2. Wall board. ........ Cement finish © 8 
3. = © eee eense Plaster finish 0 8 
Se  Mckc ast wacess % in. 0 7 
5. Salamander........ No. 4 1-16 In. 5 
CA Oe eereree Plain « 5 
al eee 3-ply # “ 4% 
> cone a error re Fancy ye“ 4 
,.. arr eae % ‘s x 
10. = Seennedane e 3-32 e = ee 3” 


Nos. 1 and 5 were from the American Fireproofing 
Co.; Nos. 2, 3, 6 and 8, from the Sackett Wall Board 
Co.; Nos. 4, 9 and 10 from the H. W. Johns Mfg. Co.; 
No. 7 from Asbestos Paper Co. 

The time required to ignite the several specimens of 
the same materia! rarely varied more than ten seconds 
and this may be considered a fair average deviation 
from the mean time required. 

All the materials were virtually ruined after the 
tests. From 5 to 15 specimens of each material were 
tested. Care was taken to eliminate the effects of 
any slight progressive change in the furnace conditions 
by repeating each series in reverse order. 


rr 


The reduction In price per ton for butiding our new 
navy is pointed cut by Secretary Herbert in his annual 
report. The gunboats “Machias” anid “Castine,"’ con- 
tracted for in 1890, cost $302.86 per ton, while the 
average price of the three gunboats contracted for in 
January, 1894, and the six others just awarded, was 
$222.34 per ton, a saving of $80.52 per ton, or 26%. 
The torpedo-boat ‘‘Ericsson,” contracted for in October, 
1891, cost $945.83 per ton. The average for the six 
torpedo-boats let in 1895 is $766.58 per ton, a reduction 
of about 20%. 
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It is the established policy of this journal to take 
no part in the discussion of purely political or part- 
isan questions. But the results of the public dis- 
cussion of such questions often become proper 
topics for consideration here. During the last 10 
days the possibility of a war with England has been 
precipitated upon the country, and in the excite- 
ment which greeted the President’s message and 
some of the inflammatory. speeches in Congress, 
very many things were said, and reached publicity 
in the daily press, which had far better have been 
left unsaid. The stock market panic which followed 
has at this writing apparently spent its force; and 
the indications are that a wiser and more moderate 
temper is prevailing in the consideration of the 
questions in dispute on the part of both countries, 

War between England and the United States 
would be a terrible calamity to both, and indeed to 
civilization itself. The best sentiment in both 
countries is, we believe, opposed to any recourse to 
arms to settle diplomatic differences. It is fortu- 
ate that the course now decided upon makes 
necessary a considerable delay before any more 
serious action can be taken; and it is to be hoped 
that during this delay the conservative sentiment 
in both countries may make itself felt in no uncer- 
tain way. So far as mere money matters are con- 
cerned, either nation could well afford to buy the 
whole of Venezuelaa half dozen times over and 
present it to the other, rather than enter upon the 
uncertainties and enormous outlays of war. The 
humanitarian and economic aspect of the question 
must appeal also to every thinking man; and no 
words of condemnation can be too strong for those 
who from pure malice or from motives of cupidity 
seek to fan the flame of international discord. 


——— —— 


The experiments on the comparative heating 
power of different steam-heating radiators, de- 
scribed in another column, seem to admit of at least 
one definite, but somewhat general conclusion, that 
the simpler types of radiators are most efficient, 
that is, they radiate the most heat per square 
foot of total radiating surface, and that the addition 
of ribs or corrugations to the surface, producing 
what is called “extended surface,” decreases the 
radiation per square foot of total surface, although 
it enables a greater amount of surface to be fur- 
nished in a given space or at a given cost than can 
be done with the simpler or unribbed types. For ex- 
ample, the addition to the plane surface of 48% of 
extended surface increased the amount of heat 
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radiated only 15.2% in one teat and 19.9% 
in another. The experiments at Richmond 
and at the Stevens’ Institute, while they show quite 
satisfactorily the relative value of the particular 
heaters tested, might very well be supplemented 
by further work aimed to show the best possible 
form of radiator for giving a free outlet to the 
heat from condensing steam. The methods em- 
ployed in the tests under discussion were probably 
sufficiently accurate, as comparative results alone 
were sought. If the absolute value of the heating 
power of each radiator were required, however, as 
would be the case in such a series of extensive tests 
as has just been suggested, errors of an indeter- 
minate amount would be introduced by using the 
methods which have been described. The radiator 
should be protected from the influence of the vary- 
ing conditions of draft in a room subject to the 
intluence of the outside air. The mutual effect pro- 
duced in the Richmond method by the five radiat- 
ors in close proximity would prohibit its use for an 
absolute test. The correction for condensation of 
steam in the outlet pipe and receiver is a necessary 
accompaniment of the method which depends upon 
the measurement of the condensation of steam. 
While this correction may be accurate, its determin- 
ation destroys the continuity of the tests, since the 
pipes must be disconnected from the radiator, al- 
lowing it to cool and requiring a half-hour for its 
re-heating, preparatory to the next test. 

In the convection tests at Richmond the radiator 
was surrounded by a box, surmounted by a short 
chimney, for the purpose of diverting upward the 
heated air given off. An anemometer was placed in 
the chimney for the purpose of measuring the rate 
of flow. Were it possible to accurately measure the 
quantity of heated air given off, and were its tem- 
perature uniform, it would be possible to determine 
the number of heat units given off per 
hour by the radiator, and to check in this way the 
condensed water record. Of course any reliable de- 
termination of the quantity of heated air given 
off would be practically impossible. It occurs to us, 
however, that the amount of heat given off by a 
radiator might be measured with great accuracy 
in the following way: Enclose each radiator in 
a specially-constructed air-tight water-jacket of 
simple construction, completely surrounding it. In- 
sulate all connections near the radiator to reduce 
the loss by conduction to a minimum. Water from 
the mains may then be run through the jacket and 
the rate of flow be so adjusted as to keep the tem- 
perature of the discharged water the same as that 
of the room. The temperature of inlet water and 
the amount used would be the only other data re- 
quired to determine the total heat given off. At the 
least, this method might give a useful check upon 
the heat measurement furnished by the condensa- 
tion. 





In the United States, reservoirs for storing water 
are usually constructed of earth embankments, 
lined with puddle, concrete or brickwork. They 
are uncovered, and are comparatively inexpensive, 
and in design and in construction it is generally 
and unfortunately believed that no very high de- 
gree of engineering skill and experience is required 
in most cases. But these reservoirs invariably leak 
more or less: and while this leakage often means 
little more than a waste of water, which has been 
pumped at some expense, failures due to this cause 
do often occur, and sometimes with very serious 
results. In Europe the practice in reservoir con- 
struction is very different. There storage reservoirs 
are often located within great cities, where the 
land is costly; the authorities require them to be 
covered, to avoid contamination of the water, and 
the surroundings are such that the largest volume 
of water possible must be stored upon the least 
base area. Under these controlling conditions the 
use of masonry is imperative, as earth walls are 
unavailable and would practically be more expen- 
sive in the land necessarily occupied by the em- 
bankments. It is the usual practice to locate these 


reservoirs as much as possible in an excavation, and 
to cover them, for the purpose of protecting the 
masonry from atmospheric influences tending to 
crack the walls and bottoms, and to preserve the 
stored water at a low temperature and free from 
the effect of sunlight and local rainfall, 


But in 











spite of all the precautions taken, it is impossible 
to prevent a certain variation of temperature anil 
the consequent expansion and contraction cracks 
tending to produce leakage. On certain soils this 
leakage might result in very dire consequences, 
and the paper of M. Dutoit, elsewhere given in 
this issue, ‘well illustrates the important nature of 
the precautions deemed necessary by European en- 
gineers to guard against the effects of leakage. M. 
Dutoit wisely assumes that, with the greatest cau- 
tion in general design and construction, leaks will 
occur in the confining walls or bottom of the res- 
ervoirs, and he therefore provides means for gath- 
ering this eseaping water and conveying it to points 
where it can do no harm to the underlying, treach- 
erous soil. The double bottoms, accessible gal- 
leries, groined arches and impermeable lining and 
drains are very costly when compared with our 
simpler practice. But when we consider the nature 
of the site—in the case of the Montmartre reser- 
voir in the heart of Paris—the very expensive out- 
lay in the superincumbent work, and the probable 
result of a break in this reservoir, it must be ad- 
mitted that all these precautions are necessary and 
wise, both from an engineering standpoint and 
from that of the civic authorities who pay for 
construction, and would have to pay for the con- 
sequence of failure due to a lack of these 
precautions. It is one of the cases more often 
found in European practice than in our own, where 
every consideration of cost is sacrificed to security 
as absolute as human intelligence and experience 
ean make it. Some of the methods used in stop- 
ping leaks in concrete will be new to many of our 
readers, especially where pure, unvulecanized rub- 
ber is employed in connection with cement mortar. 
But it must be considered that this French practice 
is founded on an experience wider than our own 
in this*connection, and the hint may be valuable 
in other fields. 


Tt is seldom indeed that Engineering News has to 
ask the indulgence of its readers on account of mat- 
ters pertaining to the mechanical work of its pub- 
lication. During the past week, however, we have 
been obliged to move our composing rooms, and this, 
in combination with the occurrence of the Christ- 
mas holiday, has obliged us to delay for 24 bours our 
date of going to press, and to change to some ex- 
tent the typographical appearance of the paper. 





WHAT DOES WAR MEAN? 


In casting about for some topic more appropriate 
to the Christmas season than the matters of teehni- 
cal interest ordinarily discussed in this column, it 
has seemed to us that a topic which may have some 
especial appropriateness at this time, is the rea) 
concrete significance of the term war at the present 
day. 

Words change their meaning with the progress 
of the world. ‘ Travel,” for example, a ceutury ago 
meant Jaborious and toilsome journeying on horse- 
back or by stage coaches, or at sea by sailing ves- 
sels, and was attended always with more or less of 
hardship and often of danger. At the present day 
‘*Travel,” by reason of the countless multitude of 
conveniences and comforts with which modern engi- 
neering bas surrounded it, has come to have an 
entirely different significance. Instead of being a 
hardship, undertaken only under pressure of neces- 
sity or by bold and venturesome spirits, it has come 
to mean one of the chiefest of modern luxuries, and 
a necessity of everyday life. 

So with the word “War.” It meant one thing in 
the days of the Crusaders. It meant an entirely dif- 
ferent thing when the North and the South joined 
issues in the bloody struggle that closed thirty years 
ago. What would it mean at the present day 
when smokelees powder, magazine rifles, high ex- 
plosives, machine guns and all the countless death- 
dealing appliances which the last score of years has 
developed would be applied to its prosecution ? 

It isa fact and a most important one, that no one 
knows positively what war between two of the 
world's great civilized nations would mean at the 
present day. Inventions in the other departments 
of industry are put into use as soon as made. The 
world adapts itself to the changes which electri- 
city and steam are constantly making in industrial 
and social life. But the inventions relating to war- 
fare bave for years been accumulatingywhile the 











long duration of peace among civilized nations has 
kept them unused, for the most part, for many 
years, It may be said that the European nations 
have had occasional brief conflicts with barbarous 
or semi-civilized tribes in Asia and Africa, and that 
some knowledge was gained in professional circles 
through the events of the Japan China war. But it 
is, nevertheless, broadly true that no one knows 
what a war at the present day between any two of 
the world’s great powers would actually be. 

This fact is certainly an unfortunate one. It has 
often been prophesied that the progress of invention 
would make war so destructive that no nation 
would dare to venture upon it; and to one conversant 
with the improvements made in weapons of war- 
fare during the past score of years, it would seem 
that a long step has already been taken in that di- 
rection. But neither the statesmen who guide the 
aftairs of nations, nor the people at large, in whose 
hands the ultimate power resides, appreciate the 
revolution which has taken place in the instruments 
and methods of warfare. It may be that some stu- 
pendous struggle between two great civilized na- 
tions may yet be necessary in order to furnish to 
the world an impressive object lesson of what war 
with the weapons of the present day involves. 

Let us take a concrete example of the change 
which modern weapons have wrought in the art of 
warfare. 

The cavalry charge has always been a thrilling 
feature of great battles; and has been celebrated 
in song and story more than any other incident of 
battle. It will probably surprise many to learo 
that there will be few charges either of cavalry or in 
fantry in the battles of the future. The success ofa 
charge always depends on the ability of the moving 
troops to cross the danger space and reach the 
enemy’s lines without losses serious enough to 
check the advance. There has been an enormous 
increase in the rapidity and effectiveness of infantry 
fire in the past ten years, or even the past five. The 
danger space is now so wide, the possibilities of 
rapid firing are so great, and the killing power of 
the bullets so terrible, that neither cavalry nor in- 
fantry could now reach intrenched troops without 
being annihilated. The famous charges of history 
will not be repeated in future wars, or if repeated 
the result will be the total destruction of the at- 
tacking party. Tennyson’s “Six Hundred” at Ba- 
laklava sent by mistake “into the jaws of hell,” 
rode back again; “but not, not the six hundred.” 
Had that battle been fought with present day 
weapons not only would none of the six hundred 
ever have ridden back, but none among them would 
ever have reached the objective point where the 
turn was made. 

We may even go further and say that the science 
of handling troops upon a battlefield must be en- 
tirely revolutionized to suit modern weapons. The 
infantry rifle enables a soldier t» fire a hundred 
rounds of ammunition in four minutes. The bullets 
will kill at a range of between one and two miles, 
and at point blank range will penetrate sixty pine 
boards each 1 in. thick. Besides this, light field 
machine guns can pour forth a perfect hail of mis- 
siles with unerring aim. A light-weight Maxim 
gun, weighing only 25 lbs., can fire 600 to 709 shots 
per minute with an effective range of two miles. 
For the latest improved Gatling gun, with electric 
motor, 1,800 shots per minute are claimed. Heavier 
field pieces of longer range can deliver 25 to 30 6lb. 
shots per minute. 

It is evident enough from these figures that to 
manceuver masses of troops upon a battlefield 
within sight of an eremy will be to invite th :ir an- 
nihilatiou. As soon as troops come in sigh vf each 
other active firing will begin, for were either side to 
wait till it reached closer quarters it would be 
pretty certain to suffer heavy losses. Battles in any 
open country must be fought at long ranges, but 
even then the facilities will probably be far greater 
than in the worst conflicts of the Civil War. 

The enormous velocity of the modern projectiles 
will have a marked influence upon the fatalities of 
any future war. A bullet which wil! penetrate U0 
1 in. pine boards will require heavy earthworks to 
protect troops, and field intrenchments cannot be 
made to afford protection with such rapidity and 
facility as in past wars. More important still, in 
firing against troops formed in mass, a single bullet 
may frequently kill several men. With the old 
ammunition, in countless cases, the soldier in the 
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front rank fell, while the man behind him escaped 
unhurt. 

Some difference of opinion has existed as to 
whether the small caliber projectiles of the modern 
small arm are as fatal as the old-fashioned bullets. 
Recent investigation appears to show, however, 
that the eaormous velocity and rapidity of rotations 
of the new bullet, with the tendency of the lead to 
squirt from its metallic envelope on striking an 
obstacle, make the new bullet much more fatal 
than the old. 

There would appear to be little doubt from the 
above facts that future great battles between op- 
posing armies wi!l be scenes of carnage far worse 
than the bloodiest fields of the Civil War or of the 


‘ Franco-Prussian campaign, Let us next inquire 


whether the chances of those who man the ships of 
war are likely to be any better. When the first 
ironclad vessels were built it was betieved that 
naval warfare henceforth was likely to bea com- 
paratively safe business for those engaged in it. 
But wich further progress in the building of guns 
and the use of torpedoes, the risks of naval warfare 
have become quite as great as those on land. The 
naval conflicts in the late Japan-China war showed 
that the pounding of an ironclad by an enemy's 
projectiles may do serious injury to the crew with- 
out greatly endangering the vessel herself. 

The most important new element in naval war- 
fare is doubtless the use of high explesives. It is 
now possible to fire from ordinary guns shells 
charged with high explosives; and it is believed 
that these will be extremely effective in the bom- 
bardment of land fortifications or cities. 

But while the offensive powers of the modern war 
vessel have thus been increased, the high explosives 
at the same time constitute the greatest danger to 
which modern battle-ships are subjected. Torpe- 
does of the automobile class have already proved 
their powers of offense in the Chilean aud Japanese 
wars, and these, with suaken mines and floating 
torpedoes will probably prove a chief source of 
fatality to naval vessels engaging in coast attacks 
in any future war. In fact, it is quite possible, if 
not indeed probable, that the vresent floating 
fortresses on which the nations of the world chiefly 
base their naval strength, will be rendered obsolete 
in a very few years by the advance in the use of high 
explosives. The mightiest ship afloat is, and must 
of necessity be, extremely vulnerable below its 
water line. A few dollars’ worth of dynamite will 
sink the most powerful vessel if exploded in contact 
with its hull. [t needs but the perfection of a sub- 
marine boat capable of placing such dynamite 
charges to make all the great battle-ships of the 
world aimost absolutely worthless. 

It is instructive to note, further, that war at the 
present day is quite certain to be vastly more costly 
than the wars of past decades. A single great battle- 
ship, when equipped ready for action, may cost four 
or five million dollars, as much as a whole fleet cost 
in the days of sailing vessels. All the complicated 
machinery of modern warfare, in fact, is not only 
enormously expensive, but is more liable to derange- 
ment and destruction than the cruder weapons of 
earlier days. The pay of troops, again, will doubt- 
less have to be o2 a more liberal scale in any future 
war, unless compulsory enlistment is adopted, and 
all governments will put off that measure as long as 
possible. No estimate of the events of future wars 
will be complete that does not take into account the 
great change in the condition and position of labor 
that has taken place within two decades. We may 
be sure that it will be insisted upon in any fature 
war that the soldiers and sailors who go out to risk 
their lives in their country’s service shall receive pay 
that would have been accounted out of the question 
a generation ago. It must also be borne in mina 
that the expense of any future war is likely to con- 
tinue for many decades afterit. During the Civil 
War the United States spent a million dollars a day 
in the prosecution of the war, but thirty years after 
the war’s close its pension payments approach half 
this sum. Inasmuch as future wars are likely to be 
much more fatal to those engaged, the pension bill 
to follow will be great in proportion. 

It is sometimes urged that dollars should not be 
considered when “national honor” is concerned, 
but no really broad thinker can take such a view. 
The faliacy that is embodied init is not dissimilar 
to that which kept alive the custom of dueling long 
after civilization had outgrown it, or which per- 
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petuates neighborhood feuds among the Southern 
mountaineers. Let us not forget that dollars stand 
for education, philanthropy, industrial and social 
improvement of every sort. One important reason 
for the wealth of the United States and the higher 
wages and easier conditions under which the masses 
of her people live, is that the tax burdens are trivial 
here compared with what they are in European na 
tions, loaded down with their heavy national debts, 
and the expense of maintaining their great arma- 
ments. 

We have shown the reasons why war at the 
present day is likely toinvolye far greater outlays 
of blood and treasure than any wars of preceding 
generations. It is also extremely probable that the 
injuries which war would bring upon the industrial 
world would be greater far than in past times. 
During the past quarter century an enormous in- 
crease has taken place in the use of credit as a me 
dium ofexchange, and the great improvement and 
cheapening in transportation facilities, has doubled 
and quadrupled or multiplied even more greatly the 
volume of trade, both domestic and international. 
The effect of both these things is to weave a net of 
interdependence throughout the civilized world. 
Each community, each section, each nation has its 
prosperity bound up with the fortunes of its neigh 
bors ina way that was never before knownin the 
history of civilization. Any interruption to the cir- 
culation of commerce, either its arteries, the railway 
and steamsbip lines, or its veins, the system of com- 
mercial credits and the currency, is at once felt the 
world around. Time was when one nation could 
look on undisturbed while its neighbors engaged in 
strife; but that is the case no longer. At the 
present day, it is true that if one nation suffers, all 
the others, toa greater or less extent, must suffer 
with it. Only a few years ago financial disaster in 
one insignificant South American republic made an 
era of hard times that was felt to a greater or less 
extent all over the world. 

In the ‘*‘ North American Review ” of the current 
month, Prof. N. S. Shaler of the Lawrence Scien 
tific School ventures a prophecy that the * last gift 
of this century” may be the establishment of some 
international tribunal whose object shall be the 
settlement of international difficulties without re 
course to arms. He points out that future histor 
ians will wonder why the nineteenth century ac 
complished so many great things for the ameliora 
tion of the human race, and yet left war, the great- 
est of ail human ills, quite untouched. Every 
thoughtful student of human affairs must certainly 
hope that the prophecy of the distinguished scien- 
tist and engineer will ultimately be fulfilled, even 
though the fulfilment may be delayed until the next 
century has begun or is well on its course. 

It is the work of the nineteenth century engineers 
that has made war so destructive to human life and 
so severe atax on the world’s wealth. It is the 
work of engineers, also, that has tied the world 
together with such close bonds of intercommunica~ 
tion and peaceful traffic that the effects of war are 
more far-reaching than ever before. It can hardly 
be donbted that in thus increasing war's destruc- 
tiveness and horror, engineers have really wrought 
for that ultimate ‘‘ peace on earth,” whose prophecy 
the Christmas season celebrates. 


LETTERS TO THE EDITOR. 
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LIST OF ERRATA IN KENT’S “MECHANICAL EN- 
GINEER’S POCKET BOOK.” 

Sir: We beg to announce that we have issued an 
errata slip for Kent’s “Mechanical Engineer's Pocket 
Book,’ which will be sent free to any address upon 
application. Yours truly, 

John Wiley & Sons. 

53 East 10th St., New York, Dec. 14, 1895. 


A HISTORY OF ENGINEBRING. 

Sir: Some years ago when “engineering editor” of a 
college paper in a Western state university, I received 
a short note for publication from one of the professors 
in which he lamented that the history of engineering 
had never been written, and it has often occurred to 
me since that it is indeed to be deplored that, although 
we have histories of almost everything else, we have 
none of engineering, except in disjointed fragments. 
That engineering, whether as a ancient art or a modern 
science, has a history, and an exceedingly remarkable 
and interesting one, I believe, is agreed by all engi- 
neers. A lecture delivered last year by a prominent 
American engineer before the students of an Eastern 


































































































engineering achool on the supply and distribution of 
water In ancient Rome, and a recently published work 
on the development of modern transportation facilities 
by a noted English authority, are proofs, if any be 
needod, of the pecullar, Interesting and instructive nat- 
ure of the subject, and also of the vastness of terr!i- 
tory and time over which It extends. 

Te write a comprehensive history of engineering 
would certainly be a great undertaking, but few per- 
sone will doubt that it can be accomplished. It would 
require unusual intelligence and knowledge, much time 
and material resources, but It would not necessarily 
be an unprofitable task, as there undoubted'y is a de- 
mand for auch Mterature, which In time would be 
largely increased. The history of architecture is now 
taught In the schools of that profession, and the his- 
tory of engineering should be taught In like manner, 
and no doubt would be, if suitable literature were aval'- 
able, because it would be a valuable educational agent 
and would afford useful instruction. Practical and 
scholastic knowledge, time and money, are necessary, 
but all these requisites are to be found Inside the en- 
gineering professiona—the oft-told tale of overworked 
and underpaid engineers notwithstanding—and some 
assistance might be expected from publishing houses. 

Perhaps, the eminently ab!e Society for the Promo- 
tion of Engineering Kducation will take the matter in 
hand, If ijt be pertinent for me to make a suggestion 
to so august a body, committees might be appointed 
to outline courses of study for the various branches of 
enginecring, and an attempt be made to Include these 
courses in the advanced curicula. Should this prove 
successful, the material for a comprehensive history 
would graduaily accumulate from the researches of 
existing literature and from travel and observation. 
Whoever undertakes the task, It is safe to say, will 
earn the gratitude of the engineering professions, and 
probably a falr pecuniary remuneration. 

Yours truly, 

Hainilton, Ont., Dec. 7, 1805. 


(We fear that most engineers are so busy making 
history that they have not time to write it,—or even 
to read it. 


Pp. M. 


Ed.) 


NOTES AND QUERIES, 


Hl. A. asks: “Does the corporation renting the Toron- 
to atreet rallways pay a tax on Its capital stock; if so 
how much?" 

The contract between the city of Toronto and the 
Toronto Street Railway Co. provides that all the prop- 
erty of the company Hable to taxation for school pur- 
poses shall be so assessed, and taxes assessed shall be 
payable into the school fund. Through the kindness 
of Mr. ©. H. Rust, Deputy City Bngineer, we have 
learned in addition to the above that the company, as 
such, pays no tax upon its capital stock. The share 
holders are taxed upon the amount of Income received 
in dividends by them upon the shares of stock they 
hold, and this only applies to the resident share- 
holders and not those living outside the city. The 
real estate and other real property of the company is 
subject to assessment the same as other property of like 
description in the elty. The company, we may add, 
aoes not rent the etreet railway property. It bought 
that from the city, and the sums named in our issue 
of Nov, 7, 1805, as pald by the company into the city 
treasury, is a rental fee for the franchise. 





LEGAL DE -ISIONS OF IN TEREST TO ENGI- 
NEERS. 





Proof of Survey—Accuracy of Measures. 


Where a surveyor testifies that his measures con- 
formed to the United States standard, but refused to 
say that they conformed to the standard of the state, 
it is not a compliance with the law (of New York), 
which prohibits surveyors from testifying as to a 
survey made by them, unless they make oath that the 
measures used by them were conformable to the 
otandards of the state at the time such survey was 
made. 

Justice White, of the Superior Court of Buffalo, sald: 
“From such examination as I have been able to make, 
I can find no decision holiing that the oath of the 
surveyor was a sufficient cempliance with the 
étatute, and on principle I am now satisfied that it 
was not. The statute plainly contemplates a com- 
parison of the measure used by the surveyor with the 
standard of the county, to be certified to by the sealer 
of weights and measures in the manner po.nted out 
in tue statute."’ 


Duty of Gripman on Street Car. 


The gripman of a cable street railway is not re- 
quired to stop or check the car on see.ng a pedes- 
trian approaching the track, as he has the right jp as- 
sume that the pedestrian will use eee. 
tions to avold danger; but when it is apparent that the 
pedestrian is about to place himself in danger, he must 
use every possible effort, consistent with the safety 
of the passengers, to avold injury to him.—Bunyan v. 
— St. Ry. Co. (Supr. Ct., Mo.), 29 S. W. Rep., 
Sé2. 


Liability for Defective Drain. 


Where a jot owner knows that his premises will be 
flooded in case of a heavy rain unless a certain city 
drain-pipe in the adjacent street is cleaned out, and 
gives no notice of it to the city, and makes no effort 
to remety the defect, he cannot recover of the cit 
damages caused by flooding his premises during suc 
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a storm.—Parker v. Cit 
Tex.), 28 8. W. Rep.. 1 


Patents on a Process and on an Article of Manu- 
facture. 


That certain processes of manufacture are patent- 
able is as clear as that certain others are not, but 
nowhere is the distinction between them accurately 
defined. There is somewhat of the same obscurity in 
the line of demarcation as in that between mechanical 
skill and invention, or in that between a new article 
of manufacture which is universally held to be patent- 
able and the function of a machine, which it is equally 
clear is not. It may be said, in heral that processes 
of manufacture which involve chemical or other simi- 
lar elemental action are patentable, though mechanism 
may be necessary in the application or carrying out 
of such processes, while those which consist so!ely 
in the operation of a machine are not. Most processes 
which have been he:d to be patentab:e require the 
ald of mechanism in their practical application, but 
where such mechanism is subsidiary to the chemical 
action, the fact that the patentee may be entitled to 
a patent upon his mechanism does not impair his 
right to a patent for the process, since he would lose 
the benefit of his real discovery, which might be ap- 
plied in a dozen different ways, if he were not en- 
titled to such tent. But, if the operation of his 
device be purely mechanical, no such consideration? 
apply, since the function of the machine is entirely 
independent of any chemical or other similar action. 
It is equally clear, however, that a valid patent can- 
not be obtained for a process which involves nothiug 
more than the operation of a piece of mechanism, or, 
in other words, for the function of a machine. .. . 
This is a patent only for superior workmanship, and 
within all the authorities is invalid. This court has 
repeatedly stated that all improvement is not inven- 
tion. If a certain device differs from what precedes 
it only in superiority of finish or in greater accuracy 
of detail, it is but the carrying forward of an old 
idea, and does not amount to invention. Thus, if it 
had been customary to make an drticle of unpolished 
metal, it does not involve inventfOn to polish he If 
boards had heretofore been planed by hand, a board 
better planed by machinery would not be patent- 
able, although in these cases the machinery itself may 
be patentable.—Philip Medart v. Risdon Iron & Loco- 
motive Works, U. 8. Supreme Court, decision by Jus- 
tlee Brown, April 22, 1895. 


Mandamus to Operate Street Railway. 


A petition averring that a street car company was 
duly inconporated and authorized to construct a street 
raitway line, and that it constructed a line between 
the city and certain suburban property, but that it 
has since abandoned it, im violation of its duties and 
the rights of the parties filing the application, who 
are citizens and owners of property in such suburbs. 
and praying mandamus to compel it to résume the 
operation of such line, is sufficient to author.ze the 
issuance of such writ.—State v. San Antonio St. Ry. 
Co. (Ct, Civ. App., Tex.), 30 8. W. Rep., 266. 


Damages for Changing Grade of Street. 


In an action by an abutting landowner against a 
street railway company for damages for changing the 
grade of a street in front of his land, the measure of 
damages is the difference in value of the premises be- 
fore and after the change was made.—May v. Carbon- 
dale Traction Co, (Supr. Ct. of Pa.), 31 At. Rep., 667. 


Bona Fide Purchaser of Bonds. 


The burden of proof is on the purchaser of municipal 
bonds, who had notice of facts sufficient to pnt hun 
on inquiry as to their validity, to show that he exer- 
e'sed reasonable diligence in making inquiry. The 
falure to follow up information reflecting on the issu- 
ance, in thelr possession, is in law inconsistent with 
good faith and want of notice.—Ball v. Presidio County 
(Supr. Ct. of Tex.), 20 8. W. Rep., 1042, 


Must be Built 
Ordinances. 


The Supreme Court of New Jersey holds that where 
an ordinance of a borough required a city railway 
company to lay its road within the municipality iu a 
certain manner, and the company duly accepted such 
ordinance under its corporate seal, and afverwards re- 
fused to comply with the provisions, it will be com- 
peed to perform its -“ in that regard, and a writ 
of mandamus will lie. Where several different lines 
and companies consolidate, the franchises are not en- 
larged, but each is subject to the orig.nal conditions 
and limitations of the individual lines.—State v. Tren- 
ton Pass. Ry. Co., 31 At. Rep., 238, 


Location of Street Railway. 


While a street railway may diverge from a street a 
short distance, where it is necessary to avoid discom- 
fort or danger to the traveiing public, it cannot, to re- 
duce time and distance for passengers traveling from 
city to city, locate its route across country.—Rahn 
‘Township v, Tamaqua & L. St. Ry. Co. (Supr. Ct. of 
Pa.), 31 At. Rep., 472. 


Construction of Street Railway on County Bridges. 


A bridge owned by a county cannot be occupied by a 
street railway company without the consent of the 
county commissioners; and while their consent cannot 
be arbitrarily withheld, they may refuse to allow it 
to be used till made strong enough for the additional 
burden, and may require the company, as a condition 
of its Occupancy of the bridge, to pay the cost of the 
necessary work and of repairs.—Berks County v, Read- 
ng City Pass. Ry. Co, (Supr. Ct. of Pa.), 31 At. Rep., 
474. 

Liability of City for Negiigence in Obstructing 
Streets. 

A city which allows an obstruction to remain in a 
street for an unreasonabie length of time will be 
liable for injuries caused by it, to the same extent 
as if it had originally placed the obstruction in the 
street. The piling of lumber in a public street, prima 
facie, constitutes negligence, and the city is liable for 
injuries caused, although it did not know that it was 
sited in a dangerous manner.—Senhenn v. City of 
Evansville (Supr. Ct. of Ind.), 40 N. EB. Rep., 69. 


Municipal Officers Must Not Deal with Them- 
selves. 
A contract was made between the trustees of a town 


of Laredo (Ct. Civ. App., 


Street Railways According to 








and A and two associates for the supply o 

with water, three out of five trustees ibs BA ged 
participating in the mating of the contract. One of 
these three trustees was jointly interested with A and 
his associates in the subject matter of the contract. 
The cireuit court of the United States held that such 
contract, both by the common law and by the statute 
of California (where the town was situated) prohib‘t- 
ing a trustee from contracting with himself, was ab 
solutely vold. 

After the passage of the ordinance by which such 
contract was made, the legislature passed an act ap- 
oe and ratifying the same, the fraud, however, 
not being disclosed to the legislature at the time. Ii 
was held that though the legimatare could cure irregu- 
larities and confirm proce ings which without con- 
firmation would be void as unauthorized, ft did not by 
the passage of such act ratify the undisclosed fraud. 
ae an Water Co. v, San Buenaventura, 65 Fed. 

p-, i 


Part Performance of Waterworks Contract. 


Where a contract by which a water-works company 
agreed with a city to furnish water for domestic and 
public purposes, and also to keep a designated number 
of hydrants on supplied with water under suf 
ficient pressure for effective fire service for a term of 

ears, has been substantially performed as to the 

rst-named purpose, but not as to the latter. and the 

city has voluntarily accepted and received the benetit 
of its performance as to the first part of the contract, 
knowing that the contract was not being fully per 
formed as to the last-named part, it is precluded from 
insisting upon a performance of the residue as a con- 
dition precedent to iis liabiligy. to pay for what it has 
received, and must rely upon its claim for damages 
as to the part not eee v. City of St. 
Cloud (Supr. Ct. of Minn.), 62 N. W. Rep., 613. 


Rigiats of Abutting Owners to Highway. 


As abutting owners on a highway own the fee, subject 
to the easement for road purposes, which do not in 
ciude the building of a pipe line along it for conducting 
hatural gas, and thus supplying ‘t to the public, the 
legislature cannot authorize such a gas company, though 
engaged in a pubtic enterprise, to so construct its line 
without making compensation to the abutting owner. 
And where such company lays its line wong a highway 
without having obtained the right by condemnat.on or 
by consent of abutting owners, such an Owner may tear 
up and remove the pipes in front of his premises. 
Consumers’ Gas Trust Oo. v. Huntsinger (Appellate 
Court of Ind.), 39 N. E. Rep., 423. 


Unauthorized Change of Street Grade. 


Where an unauthorized change of grade is made by the 
agents of a city it may adopt and ratify the work, and 
recover the expense of the owners of the property bene 
fited. The city having the undisputed power to estab- 
lish grades and to make contracts for paving. the cor- 
re.ative power of adopting ef and contracis, made 
by its officers for its own benefit, necessarily follows. 
It may ratify the unauthorized acts and contracts of its 
agents or officers which are within the corporate powers, 
but not dtherwise.—In re Grading of Shiloh St., 30 At. 


Rep., 986. 
Grant of Franchise by City Officers. 


If a city council, in bad faith, and as a matter of 
favoritism, grants franchises to a person for less than 
could be obtained from another, such act is within tie 
statute authori og taxpayers to sue city officers to 
prevent waste of city Se If such council grant 
ed franchises for a part only of the compensation 
which it was authorized to exact, without any. en- 
deavor to secure greater, and without giving any op- 
portunity to competitors to bid for such franchises, « 
prima facie case of waste of municipal property is 
made.—Adameon v, Nassau Electric Ry. Co. (Supr. Ct., 
Sy, eclal ‘Term, Kings Co,), 33 N. Y¥. S. Rep., 732. 





THE UTILIZATION OF ANTHRACITE CULM 
AT SCRANTON, PA. 
(Editorial Correspondence.) 

Not many years ago the anthracite coal mines 
shipped to market no size of coal smaller than 
chestnut, or coal which would not pass through 
a %-in, screen. All that went through the screen, 
including all the remaining sizes down to fine 
dust, was wasted and carted to the culm pile. 
About 30 years ago it become common to separate 
the pea coal, which passed through a Y%-in. and 
over a 9-16 or 5¢-1n. screen. Later the buckwheat, 
passing through a 5 and over a %-in. screen, and 
more recently still, finer sizes, known somewhat 
indiscriminately as No, 2 buckwheat, barley, rice 
and bird’s-eye, were separated and shipped, leaving 
only that which would pass through a 4-in. screen 
to go to the culm pile. The old piles of culm ex- 
isting throughout the anthracite region vary con- 
siderably in the sizes and qualities of fine coal they 
contain in addition to the actual dust. It is said 
that in some piles the dust is actually purer than 
the average coal, for in crushing the coal in the 
breaker it is the good coal that breaks more easily 
into dust, while the slate remains in lumps and is 
picked out by the slate boys in the breaker more 
or less completely from the large sizes that are 
shipped to the market, but remains in the chest- 
nut, pea and buckwheat. The quality of the dust 
varies, however, with different mines, accord- 
ing to the nature of the bottom and roof, and 
some portions of the coal regions, such as the 
Lackawanna valley, claim to have better culm 
than their neighbors. The culm now made by most 
of the mines contains only the dust and/such fine 














particles as can go through a \-in., or even finer, 
screen. It is, however, all available for fuel, pro- 
vided the furnaces are properly adapted to it. 

Some of the old culm piles in the vicinity of 
Scranton are now being utilized by screening and 
washing, to separate the several sizes, as buck- 
wheat, rice, bird's-eye, etc., from the dust and slate, 
ind these sizes are shipped as merchantable coal. 
From the same culm piles the untreated culm is 
taken just as it lies, with the exception of picking 
out by hand large lumps of slate that are found 
in it, and used directly under the boilers. Where 
a manufacturing or an electric light and power 
plant can be located close to a culm pile, the cost 
of fuel is most insignificant, the transportation 
being effected by a simple arrangement of “flights” 
on a link belt, on the Link Belt Engineering 
(o.’s system, which conveys the coal to an over- 
head hopper in the boiler house, whence it is car- 
ried by gravity down pipes or chute to the floor 
in front of the boilers. Such a method of using 
culm direct from the pile may be seen at the plant 
of the Suburban Electric Light Co. The culm 
pile occupies a piece of very valuable real estate, 
so that not only is the fuel obtained at a very 
cheap rate—probably not over 10 cts. per ton—but 
the ground is reclaimed at the same time. The 
new culm now being made by the mines is, to a 
large extent loaded into cars and delivered along- 
side of the boiler houses of the manufacturers at 
a cost of from 25 to 35 cts. per ton. The Lacka- 
wanna Iron & Steel Co., which obtains culm from 
its own mines, charges itself a nominal sum of 
10 cts. per ton for the culm it uses in its steel 
works. 

The most common style of grate bar used for 
burning the culm is known as the McClave grate, 
and forced blast is supplied by a kind of steam 
jet, called the Argand blower. 

A full description of this grate and blower has 
heen published in a paper by Mr. Rufus J. Foster, 
in Vol. XX., of the ‘‘Transactions of the Amer- 
ican Institute of Mining Engineers,” and also in 
a eatalogue issued by the manufacturers, Messrs. 
McClave, Brooks & Co., of Scranton. Fig. 1 is 
a sectional view of the grate, the right-hand 
half being shown in its normal position, and the 
left half with the finger bars raised, so as to cut 
the clinker. The two halves are operated by sep- 
arate systems of levers, so that one-half of the 
grate can be cleared at a time. After raising the 
finger bars as shown, a reverse motion of the lever 
drops them to their normal position, when a portion 
of the ashes drops into the pit. The bars can also be 
operated by a slight shaking motion,so as to clear the 
grate of fine ashes which are not clinkered. These 
grates are made with different-sized meshes, to 
suit the various sizes of fuels, the smallest mesh 
being 3-16 in., and yet retaining all the air space 
necessary. Fig. 2 shows an external, and Fig. 3 
a sectional, view of the Argand blower commonly 
used with the McClave grate. Steam is admitted 
into the brass tubular fing, from which it emerges 
in two-cylinder series of very small jets, one se- 
ries parallel with the walls of the blower shell, and 
the other slightly convergent with its axis. The 
induced air current makes a strong blast, which 
can be regulated by the stop-cock admitting the 
steam, and also by the damper in the chimney, 
which controls the resistance to the entrance of 
the air. 

Mr. D. B. Atherton, Secretary of the Scranton 
Board of Trade, in his last annual report, gives the 
following statistics of the use of culm in 1892: 


For the first six :nonths of 1892 concerns In Scranton 
cages 8.760 HP. used 394 tors of fuel per day of 
24 hours. These were concerns with improved plants 
(boliers, engines, etc.), and those with unimproved ap- 
rlicrees, employing 7,362 HP., used 450 tons of fuel 
per day of hours. We, therefore, find that 844 tons 
of fuel produced 16,122 HP. each day. This fuel costs 
25 cts. per ton delivered at boilers, or a total of $21! 
per day for the 16,122 HP., or 1.31 cts. per HP. per day, 
and for 300 working days the total cost of fuel per 
HP, per year to these concerns was $3.93. 


These figures of Mr. Atherton will bear a little 
further analysis. Eight hundred and forty-four 
tons per day of 24 hours for 16,122 HP. equals a 
little over 19 HP. per ton. Assuming that the ton 
is 2,000 Ibs., this is 83.3 Ibs. per hour, or 4.37 Ibs. 
of coal per horse-power per hour. This looks rea- 
sonable, for, while in a first-class modern steam 
plant, with good coal, well-proportioned boilers 
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and triple-expansion engines, a horse-power may 
be produced from 144 Ibs. of coal per hour or less, 
yet with variable loads, as in iron mills and electric 
plants; and where no great amount of attention is 
paid to economy of fuel, as is always the case 
where coal is very cheap, an average rate of 4.37 
Ibs. of coal per horse-power per hour is quite pos- 
sible. The actual value of the culm as fuel, in 
comparison with egg anthracite, is variously rated 
by users as from 70 to 90%. Mr. Wm. McClave, 
the inventor of the McClave grate, who should be 
good authority, rates No. 1 culm at 78% and No. 
2 at 70%. 


As to the actual cost of horse-power at Scranton, 





Fig. 1 


The McClave Grate for 
Burning Fire Coal. 


the following statement was given by Mr. Nelson 
W. Perry in “Cassier’s Magazine” for November: 

What is most important now is to arrive at the actua! 
cost of a horse-power at Scranton under usual conditions 
of working. The data most available for this purpose 
are contained in some tests which were made under the 
supervision of a committee from the Scranton Engineers’ 
Club, These tests were made under working condi 
tions In two of the largest establishments in that city. 
and under other conditions which were intended to 
yield fair and unbiased results. As far as they go, I 
believe them to be thoroughly reliable. 

In these tests the actual quantity of fuel used, and 
the quantity. and cost of water and labor per HP., were 
carefully determined. I have used these data of actual 
practice, and in order to arrive at the total cost of 
power have estimated the fixed charges as follows: 
I have assumed that on account of the lower grade of 
fuel the boilers can only be pushed to 85% of their ea- 
pacity with good coal. The boilers in the Lackawanna 
Iron & Steel Co.'s works are the Babcock & Wilcox 





Fig. 2 Fig. 3 
The Argand Blower, Used with the 


McClave Grate. 


make, and estimated at $25 per HP. The actual cost 
of those in the Dickson Mfg. Co.'s shops, erected, is 
$16. We have, therefore: 
Cost per HP. 24 Hours per Day for 365 Days. 
L. I. & Dickson 








8S. Co. Mfg. Co. 
a S5 Sx: hart eh bu Wad dare taadaaed $29.41 $18.82 
Bul-dings he ee Ee Ae 15.18 15.18 
Engines, simple high-speed non-condens.. 17.50 17.50 
62s aici cithasede. vA? $62.00 $51.50 
Total, with 2% % for loss of interest dur- 
ing construction ..... CbeketeK eee nnseee $67.37 $55.88 
Insurance, taxes and renewals, 5%, and 
interest on investment, 6% $6.15 
MET SOG CUR hess ac Cece nes dced 2.52 
Ns Condinies tines gies dé 3.62 
REO GEE bho odeies was ccvctnccewss 5 
Total cost per annual HP., exclusive of ia 
: BONE Wese cbc cerceweseescacngs bead +.» $18.11 $13.24 
Cost of fuel ...... TrTtrer Ededcencdeges 4.94 8.30 
Total cost per annual HP............. $23.05 $21.54 


The above figures are for an annual HP. 24 hours per 
day and 365 days In the year. From these data I have 
calculated the cost of 10-hour power for 313 days in 
the year, assuming that the consumption of fuel for 
10 hours will be 52.38% of that for 24 hours, and that 
the cost of labor and water will be 50%. The results 
are as follows: 


Cost per HP. for 10 Hours a Day for 313 Days. 








L. 1. & Dickson 

8. Co. Mfg. Co. 

a ee OOO LTE ae Siatectes $2.23 $3.73 
WORSE voiced dees ctescecs Sees Setede écbiee +. 1.00 1.00 
WEE nidavne 6aqbescuskued edavekmesdiee 2.54 1.55 
MOORE OO Go on bi ci viveccseeendics 1.06 42 
Fixed charges ....... c6ncestaecnuniie coe ‘SMR 6.15 
Total, without coal ......0..-eeeeeees $12.01 $9.21 
Total, with coal ......ccccccesncccees $14.24 $12.94 


In the writer's opinion the figures given by Mr. 
Perry for the cost of power, exclusive of fuel, are 
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too high. He assumes that on account of the 
lower grade of fuel the boilers can only be pushed 
to 85% of their capacity with good coal. He does 
not distinguish rated capacity, such as 
12 sq. ft. of heated surface per horse-power, and 
actual capacity in practice, which, with forced 
draft, is apt to be nearly or quite double the rating. 
From the high cost of boilers assumed this cost is 
probably figured on rated horse-power, and instead 
of assuming that the boilers would develop only 
85°. of this power, it 
accordance with 
that they would 
The cost of 
engines are all 


prices 


between 


would have been 
forced-draft practice to 
develop 150 of 


boilers, 


more in 
assume 
rating. 
chimney 


their 


buildings and 


and 
high for present 
Instead of $62.09 and $51.50 for cost of 
boiler and engine plant, we would consider $40 to 
be ample, figured on actual horse-power delivered 
by the engines. 
ash at the 


unnecessarily 


The figures given for removal of 
Lackawanna Tron & Steel Co., $2.45 
per horse-power per annum for a 24-hour day, ts 
surely a mistake. If 5 Ibs. of coal were used per 
HP. per hour, and the coal contained 20% ash, the 
ashes for 1 HP. would amount to less than four 
tons per annum, and $2.45 would be an extravagant 
price for its removal. A_ revised estimate might 
be made, taking our estimate of the cost of plant, 
Mr. Atherton’s estimate of the cost of fuel and 
the Dickson Mfg. Co.'s prices for the other items, 
as follows: 


Interest, Insurance, taxes and renewals on boller 


and engine plant, 11 on #40 $4.40 
EE Ps. cilauhe ea ahainan ae . . 2a 
Firing ‘cd ae eee wh or ‘ 3.62 
Removal of ash ....... ‘ w 
a $11.40 
Cost of fuel 3.08% 
o* — 
Total cost per annual HP. for 24 hours per day 
36 days in the year . $15.42 


For a 10-hour day, 35183 days in the 
estimate will be: 


year, the 


Interest, insurance, etc <a $4.40 
WOO Sadbbivan sbbessces wate ec wares 1.09 
POOR Sccercsonee cee Uneutece ness Kqneeecuaueks ny 
Removal of ash ............ uinidee wee en eon 42 
' - 
Trane $7.46 
Fuel (say, 12 hours, to allow for banking fires)... 1.053 
yer Pere er Tre TT Tre Tee TTT e . $0.50 


There are few places in the world where water 
power can be obtained as cheaply as the above 
figures, when interest, sinking fund, etc., on cost 
of dam, raceways, wheels, ete., are considered. 

Much has been written concerning the cheap cost 
of power at Niagara Falls, and Scranton is ad 
vertising itself as a competitor of Niagara. Mr. 
Perry's article gives an estimate of the cost of 
power to the consumer at Niagara, assuming the 
price charged by the Niagara Falls Power Co. for 
the power delivered in the shape of electric current 
at $20 per horse-power, and adding to it interest 
of transformers, building, labor, 
ete., required to convert it into utilizable form. 
He arrives at the figures of $24.54, $25.85 and 
27.26, using different assumptions as to efficiency 
of- apparatus. Very much lower figures than these 
have been published elsewhere, however, concern- 
ing the cost of power at Niagara. For instance, 
Mr. Samuel McElroy’s paper, an abstract of which 
was given in our issue of Dec. 5, gives the rates 
published for the new hydraulic tunnel as follows: 
5.000 HP. or over, $10 per horse-power per year; 
4,000 HP., $11, down to small powers of 300 HP., 
$21. It is now proposed, he says, to furnish Buf- 
falo with power at about $18 per horse-power per 
year. 

The question whether a factory had better be 
located at Scranton or at Niagara is not alto- 
gether one of the cost of electric, water or shaft 
power. For a paper mill, using great quantities of 
water. and in which the cost of power is perhaps 
the most important item of the total cost, Niagara 
may be the best location, but in most manufactur- 
ing establishments the question of heating in winter 
is an importany one. In Scranton this can gener- 
ally be done by the exhaust from the engine, while 
at Niagara coal would have to be transported for 
heating purposes. So also many factories use 
steam and heat for other purposes than merely 
furnishing power and warming the buildings, such 
as boiling, evaporating, drying, ete. For such 
factories cheap fuel is most important. On the 
whole, the writer considers that Scranton has the 


on coast motors, 
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advantage over Niagara in the matter of cheap 
power whenever heating of the buildings is an im- 
portant item in the total cost of product, and he 
would not be surprised to see Scranton develop in 
the future in its manufacturing industries faster 
than the new towns about Niagara Falls, or than 
that part of Buffalo which may receive its power 
from Niagara. 





CORRESPONDENCE SCHOOLS OF TECH- 
NOLOGY. 


A thorough technical education is now absolutely 
essential for a rapid and substential advance in 
any of the many paths pointed out by the mod- 
And this demand for technical train- 
ing has called into existence a number of most 
excellent institutions in this country, elaborately 
and thoroughly equipped for instruction of this 
class. If the young aspirant for engineering hon- 
ors, in any of its many branc ies, is in a position to 
avail himself of the exceptional opportunities for 
instruction provided by these technical schools, he 
should do so by all means. He will nowhere else 
find the same massing of organization, trained 
teachers, laboratory and workshop equipment and 
practical instruction. 

But there are young men who cannot afford to 
quit work, or to leave home, to become resident 
students at one of these engineering schools, and 
who yet seek some practicable and efficient sys- 
tem of technical instruction. For the benefit of 
this latter and large class, schools have been lately 
established in the United States which instruct by 
correspondence; and the rapidity with which sev- 
eral of these schools have developed is proof suffi- 
cient that they were wanted. 

“The Colliery Engineer,” of Scranton, Pa., was 
the pioneer in this country in establishing, in 1891, 
a correspondence school for instruction in mining 
and the engineering trades. It commenced the 
school through the medium of its own columns, 
and was materially assisted in its work by tbe 
new mining laws of Pennsylvania, requiring more 
rigid examinations of foremen and others as to 
their theoretical and practical knowledge of min- 
ing affairs. Whatever the cause, the school thus 
founded grew rapidly, and it has now. developed 
inte the International Correspondence Schools, an 
incorporated body, with headquarters at Scranton, 
Pa., well organized and well equipped with a 
large staff of trained instructors. These schools 
now cover instruction in mechanics and the in- 
dustrial sciences, including in these electrical and 
steam engineering, railway and bridge engineer- 


ern sciences. 


ing, sanitary engineering, architecture, etc. 
Within the last two years a_ similar school 
has been independently started in Cleveland, 


©., by some well-known engineers, and it has pro- 
gressed so far that it is incorporated as the Cor- 
respondence School of Technology, and is equipped 
with an able staff of teachers. The course of in- 
struction is practically the same as that outlined 
below. 

The scheme of instruction in these schools of 
correspondence may be briefly described as follows: 
As soon as the student is enrolled and a particular 
study is fixed upon, depending upon the prev-ous 
knowledge of the student, he is provided with In- 
struction Papers Nos. 1 and 2, and Question Fapers 
for the same; with these comes a circular-letter giv- 
ing the student’s class number and fully instructing 
him as to the method of proceeding in his studies. 
He is expected to first study all his instructions 
carefully and thoroughly, and the attempt is then 
made to answer the questions put to him on the 
paper provided. If he finds difficulty in under- 
standing his subject and the questions proposed, he 
is provided by the school with addressed envelopes 
and information blanks, which latter he fills out 
and mails to the school. The instructor answers 
the questions thus put to him by return mail, and 
fully explains the difficulty encountered. When the 
student has answered all the questions on Paper 
No. 1, he sends it to the school, where it is «xam- 
ined, criticised and corrected and sent back with 
such suggestions and criticism indorsed upon it 
as will better enable the student to understand his 
subject. A percentage mark is given according to 


merit, and until 90% is reached the student must 
re-study and correct his work. When he gains a 
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passing mark on one set of papers, another of 
higher grade is furnished him, and the same pro- 
cess is gone through with. These instruction and 
question papers are the only text-books used, and 
these, when properly filled out and corrected, be- 
come the property of the student, so that he can 
always refer to them. Diplomas and certificates of 
proficiency ere issued to students completing all 
the subjects of the courses and who pass a final 
examination. These documents do not carry with 
them degrees, and the Principal of the school may 
demand that final examination be passed before a 
witness appointed by him if he thinks it necessary. 

The cost of this system of instruction is small com- 
pared with resident attendance at a technical school. 
In the Scranton school eight scholarships are given, 
covering the following branches: Mechanical engi- 
neering and drawing, steam engineering, electric en- 
gineering, architecture, sanitary engineering, civil 
engineering, English branches and mining engineer- 
ing. Each of these branches is subdivided under sep- 
arate heads or courses. The cost of any one complete 
course in the eight named ranges from $35 to $50, 
excepting only civil engineering, which costs $150. 
Hydraulic, municipal, bridge and railway engineer- 
ing and surveying are separate courses, ranging 
in cost from $25 for the last to $40 and $50 for 
any one of the others. As to the time required to 
complete a course, it is estimated that if a student 
can devote two hours per day for six days in the 
week to this work, it would take about one year 
to complete the electrical power and lighting course, 
or three years to finish the mechanical-electrical 
course, 





COMPARATIVE TESTS OF STEAM-HEAT- 
ING RADIATORS. 


The multiplicity of existing forms of steam 
radiators naturally leads to questions regarding 
their comparative heating powers, and it was for 
the purpose of solving a few of these problems 
that the two sets of tests here to be described were 
undertaken. The object of the first series of ex- 
periments was simply the determination of the 
comparative steam-condensing powers of five types 
of radiators, selected from the general market. 
In the second series more elaborate experiments 
were undertaken. Four standard types of radia- 
tors were tested, one of these being also employed 
in the first series. 


Tests for the City Hall, Richmond, Va. 

In 1892 Mr. W. E. Cutshaw, M. Am. Soc. C. b., 
City Engineer of Richmond, Va., undertook to 
settle the question of the relative merits of five 
forms of radiators under consideration for use 
in heating the new City Hall, and conducted the 
first series of tests above referred to. In Table 
I. are given data in regard to the form and size 
of the radiators. The makers of the radiators, 
taking them in the order used in the table, are, 
respectively: Broomell, Schmidt & Co., York, Pa.; 
A. A. Griffing Iron Co., New York; Nason Mfg. 
Co., New York; Detroit Steam Radiator Co., De- 
troit, Mich.; Broomell, Schmidt & Co. It will be 
seen that two of the cross-sections are practically 
identical. Fig. 1 shows the arrangement of ap- 
paratus during the tests. The radiators were 
placed on five stands, S S, in the center of the 
room, 25 ins. above the floor, and were shielded 
from one another in all but tests No. 1 and No. 3, 
by the screens, P P. Steam entered the separator 
from the main, its pressure being throttled by 
the lower valve, V, and thence went to the radi- 
ators in an approximately dry condition. The 
water of condensation was caught and measured 
in a cylindrical iron trap at the end of each radi- 
ator, 

Both radiation and convection tests were made. 
Test No. 1 was for radiation, and in it readings 
of steam pressure, temperatures of room and out- 
side air, temperature over radiator and weight of 
steam condensed were taken every ten minutes 
for the space of one hour. Without changing the 
position of the radiators on the stands, test No. 
2, a convection test, was performed. For this 
purpose each radiator was cased in a wooden box, 
with open slots back and front at the bottom, and 
having an opening 7 ins. square and a chimney 4 
ins, high on the cover. In the chimney was 











placed an anemometer to measure the velocity 
of the heated air. Test No. 3 was for radiation, 
and was performed after the radiators had been 
shifted in position one point around the circle of 
stands. In this way radiation and convection tests 
were conducted alternately, a change of position 
occurring after every second test. The ten tests 
performed occupied portions of three successive 
days, and at the conclusion, each radiator ha: 
been tested twice in each of the five positions. 
The averages of readings obtained in the fi... 
radiation tests are given in Table II, and of th: 
convection tests in Table III. From these two 


& 





Plan of Testing Room. 





Separator. 


Fig. 1. Arrangement of Apparatus Used in Tesiinz 
Steam-Heating Radiators at Stevens Institute of 
Technology. 


have been compiled the summaries following Ta- 
ble III. 

The temperature of the steam was not meas- 
ured, but was taken as corresponding to the given 
steam pressure, dryness being assumed. The as- 
sumption was made also that 0.01536 B. T. U. is 
required to raise the temperature of 1 cu. ft. 
of air at 155° through 1°. The remainder of 
the results are obvious in their derivation. A com- 
parison of these results shows the superiority, in 
both radiation and convection tests, of one of the 
simpler types of radiators. 


Tests at the Stevens Institute. 

The second series of tests was performed by Pro- 
fessors Jacobus and Denton, of the Stevens In- 
stitute of Technology, at the laboratory of that 
institution. On the title page of their printed 
report is placed the legend, “Extended Flue Ra- 
diation versus Plain Surface Radiation,” and this 
indicates the object of the tests. By “extended 
surface” is meant the additional exterior surface 
gained by placing variously-shaped projections on 
the radiator loop, which are not in contact with 





Ta) ap te Collect Steam 
\h, fram Radiator. 


Ve 


Fig. 2. Arrangement of Apparatus Used in Testing 
Steam-Heating Radiators for City Hall, Richmond, 
Va. 


the steam, but are fed with heat by conduction 
through the intervening portions of the walls. In 
the Richmond tests only two of the radiators, A 
and D, had extended surfaces, while the cross- 
sections of the radiators tested at the Stevens Insti- 
tute, shown in Table IV., are, with one excep- 
tion, all of this type. Another point to be noted 
in connection with the form of the cross-sections 
is the fluelike action of the walls of radiators I, 
G and H. The neighboring loops are in close 
proximity, and between each two are formed air- 
spaces, or flues, from top to bottom of the radiators. 
It is thought by the makers that thig arrange- 
ment, whereby strong convection currents are set up, 





s beneficial to the action of the radiator. In 
lable IV. are also given the results of measure- 
ments of surface. 

The object of this series of tests, as stated above, 
was attained in three distinct ways: (1) By the 
comparison of the heating power of extended sur- 
face radiators with that of duplicate radiators 
having the extended surface planed off, radiators 
F and H being used for this purpose; (2) by the 
comparison of extended surface radiators F, G and 
H with B, a plain surface radiator; (3) by testing 
single loops of the several radiators, in order te 
eliminate the flue action before mentioned. The 
arrangement of apparatus is shown in Fig. 2. 
The radiators to be compared were placed in two 
adjoining rooms, and connections to the steam sup- 
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was made in each test, and was determined by 
cutting out the radiators and noting the condensa- 
tion during a short run. In most of the tests the 
radiator was placed in the center of the room; 
in several, however, it was placed near the side 
wall to obtain usual working conditions. 

The data of all these tests and the results de- 
rived therefrom will be found combined in Table V. 

From the above results Messrs. Denton and Ja- 
cobus draw the following conclusions: 


1. The average heating capacity of radiator F, having 


extensions of surface is, 
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efficiency with the extension of surface.* 
2. The average heating capacity of radiator H, having 


about 63.1 sq. ft. total surface, 
tended surface 


0.00145 Ib. 


difference of 
surface removed 0.00191 Ib. 
without 


is equivalent 
of steam per sq. ft. 
temperature, 


while 


of which about 
to the condensation of 
per hour per degree 
extended 
The efficiency 
about 


is condensed. 
the extension of surface is, 


412% is e 


with the 


therefore. 


32% greated than its efficiency with the extensions. 


3. The average heating capacity of radiator G, 
about 61 sq. ft. 


extended surface, 


Table 1V.—Radiator Data. 





total surface, 
is equivalent 


of which 
to the condensation of 


havir 
about 10% 










therefore, 20% greater than its 


E- 


1g 


is 


Radi o.of ~ Surface in sq. ft. ——— 
ply made, as shown, through the separator S$ eee Symbol. [oops Total extended. a Sana. 
and reducing valve M. The condensed steam was y . 
led to traps T, and Tz, where it was measured. FOG: SUMO WOT INOD i. 6 oksi. oi 6s ec0dc cc cccccecs F 9) j 34.0 57.82 
; ‘ 23.817 
Both rooms had the same exposure to the influ pm es a F of \ 0.41 an 
ence of the outside atmosphere, there being a sin- 
gle window in each, which was kept open suffi- 
ciently to maintain the temperature nearly con- ial a 
stant. Screens protected the radiators from a di- SN EN SND aca 6. necenadeuceseacoenee B ul 40.25 40.25 
rect draft. Temperatures were measured by ther- 
mometers hung on each side of the radiators st 
a distance of 2 ft. and protected from the action Gibdineiatibinatiabinss : 
of radiant heat by the intervention of a double rescent, extended Surface,...........0-s.00. G 9 6.004 Sl 60.82 
screen of tin. All steam pipes and traps were 
thoroughly covered with non-conducting material, 
to reduce radiation therefrom. Princess. “ hauls eames daa H ) { 26.46 63.07 
Before starting a test, a preliminary run cf “ « © peeeae .. aes il 95 26.612 \ 41.20 41.20 
about one-half hour was made to thoroughly heat 
the radiators. In starting the test the water was , 
brought to a certain height in the traps T, and 
T:. At 20-minute intervals the water was drawn TABLE V.—Data and Computations. 
off through the valves V, and V: and weighed. tee ar a. 
Each test was continued for an hour or longer, es" wy ee 3@, S886 §& 
and at the end of that time the radiators were Sie cB eas sg@ g-e5te 
interchanged in position and the test repeated, A tei ese =3 Sao Ssh ae" 3* 3. : sé? 
correction for the condensation in piping and traps ph Posi- Totalof gg 5 g@F o™; SO BSS Ses EM 
oo caoagaaly sank on aiden tion of _ plain & $25 82 Sou s25 deuso “oe as 
TABLE I.—Radiator Data. son. test. eae one Aig ott — —- £2: le x 
———— Radiator. ———_—_, 1 1 FP, with ext'd surface Center 57.8 16.63 494 3.85 0.28 0.0016 i a 
2 ‘ without “ wi “ 40-41 14.44 50.7 387 0.35 0.0020 1-25 43.05 
2 3 “ with seth thes “ 57.81 1684 496 394 0.29 00016 ,, cd 22 e 
4 “ without “ “ “ 40.41 14.06 49.9 3.93 0.34 0.0020 1.20 19.9 413.05 
oO 3 5 “ with “ “ “ 57.81 17.41 50.6 4.02 0.30 0.0017 4 
A Oo OD cirdiatcscde cies - 40.255 17.74 533 3.98 0.44 0.0025 1.49 
4 7. F, with ext’d surface 3ins. from 57.81 16.64 58.8 4.04 0.28 0.0017 x 
ee ee re partition 40.25 16.14 59.1 4.05 0.40 0.0024 1.39 
Per- B.S et rye ee ee et ene Center 40.41 11.40 70.0 3.90 0.28 0.0018 : 
: Our Bun- Na- fec- & Co., 10 G, with ext’d surface as 60.81 14.90 711 3.91 0.24 0.0015 1.15 
g Own. dy. son. i pipe. 6 11 . 7 = “ 54.81 14.82 76.7 3.71 0.24 0.0016 
Tube Ree ia skis seades o*® 6 B- Cc. 5 Be BP esi ceescdieeiccs . 40.25 15.14 784 359 0.37 0.0026 1.56 
ieviavediceiunts .I. Pipe C. * Pipe 7 13 4H, with ext’d surface “ 63.07 13.90 71.5 3.96 0.22 0.0014 |. iia ra 
Wotehiee iene sartace. wn “rT S* St oa 28 4. * withesm “«. “ $ 41.19 12.03 71.7 397 0.29 0.0019 132 15.7 53.08 
Wt. per sq. ft. htg. sur. 9: 7'¢ > a eee Zins. from 40.25 1297 72.9 3.77 0.32 0.0021 ,, 
ee oe ee ee a 16 4G, with ext’d surface “side wa‘l G81 1495 725 3.75 0.24 0.0016 1.31 
TABLE II.—Averages, Radiation Tests. - 17 “ “ “ - °21@ TOS 0.20 0.0019 
eee oe ante a 7.18 216 70.5 4.1 . *, 1.19 314 59.6 
Steam T — “ steam w% 21 “without “ a gab iets 4.99 1.64 6.2 4.0 0.38 0.00231 { 59.6 
. emp. ,—— condensed per hour, —— cS 2 > “ ine eee s 212 67. 0 .33 002 - . P 
Test ae ee ee ee ek Be eS itetetee 639 Te 6705 «89 «0.37 «0.00047 LIT 323 ON 
Vo seseeeees 12.84 14.87 OSS A a a eee 623 224 688 40 0.36 0.00231 | 
7 333 433 Se 18 FF, without“ “ ....... 423 160 705 389 0.37 0.00247 107 
7 11.34 1335 % oe By plete OOO ies cuss 2.83 1.06 66.2 4.1 0.37 0.00237 ones 
DO vse caneves 12.50 13.81 
Average ... 12.38 13.65 —- 
TABLD III.—Averages, Convection Tests. 
Wt. of steam about 57.8 sq. ft. total surface, of which about 41% 1s 0.00163 Ib. of steam per sq. ft. per hour per degree 
T Steam Temp. ,——~ ante per hour. ——, exterded surface, is equivalent to the condensation of difference of temperature. 
yy press. roe. ots one to mis shae we 0.0017 Ib. of steam at about 3.9 Ibs, pressure per sq. ft. 4. The average heating capacity of the plain surface 
4 ae 63.0 7.78 887 9.56 9.12 11.03 per hour per degree difference of temperature be- radiator B, having about 40 sq. ft. of surface, is equiva- 
6 67.1 8.75 862 837 94 10.44 tween the steam and room. With the extended sur- lent to the condensation of 0.00243 lb. of steam per sq. 
0 ore $25 B08 aH Sas nae face removed, the average condensation is 0.00204 ib ft. per hour per degree difference of temperature, so 
ae Ee Ee Se’ sper sq. ft. per hour per degree difference of tempera- that its efficiency Is 43% greater than that of the best, 
Average .. 2.56 67.4 876 86 8.92 9.44 10.44 ture. The average efficiency of the radiator without the and 52% greater than the average of the extended sur- 
nancial Fatale ie a nis ; face radiators. 
5. The results of the tests of the single loops show 
Summary, Radiation Tests. that in all of the radiators each loop acts with less 
Steam condensed, Ibs. per hour, average if2 ie 108 is i- than its maximum heating capacity, when coupled with 
- NE MUMMIES oon. nachcks cidedéar*haeee . 2.50 2.50 2.50 250 2.50 adjacent loops, except in the case of the plain surface 
Temperature of — average 71.8 aS ™ a we radiator B, in which the heating capacity of the com- 
ste : ~ lete radiator is practically equal to the sum of the 
Steam condensed, lbs. per hour per sq. ft. of surface....--...-.....-. 0.279 =O. : 278 : pie 1 ly equi 
condensed, Ibe. per noee pee y 4 a... -. and steam, , — cm 0.388 0.28 maximum heating capacities of the separate loops. 
tbs. per hour per sq. er NG Be Boal Goes. 5. ode cecceces coe 0.00178 0.00187 0.00194 6. So small a proportion of the total surface of radta- 


Heat units given out per sq. ft. surface per hour..... 


0.00188 0.00157 \ 
268 224 253 267 276 


“ per degree diff. in 


temperature eneie room ws ernie bile Ube kebas 46 +a Sas eeedbe sie 1.80 1.51 1.70 1.80 1.86 
Summary, Convection Tests. 
A. B. Cc. D. : 

Steam condensed, Ibs. per hour, average..........000. cececceceecees 8.76 8.60 8.92 9.44 10.44 
- DOCUEG, CUGNUIG 0a ac ob 06 os vceesedves vévasccrceeeesensecese 2.96 2.96 2.96 2.96 2.96 
Temperature of room, AVETAZE sa reeeeveveeererereueerescrsreseseces 67.4 67.4 67.4 67.4 67.4 
n°. sevpnkndmine aeaens Wae's oqwese eed o's &e © 221.4 221.4 221.4 221.4 221.4 

Steam condensed, — per hour’ per sq ft. = gurface........ sess eases 0.215 0.183 0.197 0.212 0.220 

per de . in temp. between room and steam, 

\bs. per hour : te of surf: sface..... becéedale Soden didsrsdudeues 0.00139 0.00118 0.00128 0.00137 0.00142 
Temperature of air a a rrr: eer err Te res 109.8 111.7 110.5 112.3 113.3 
Abe POR: WOME CU, Phin adees cn cdecccvsccccccccccevde nbn cute deere Kes 5.800 5,804 5,562 5,940 6,396 
Heat units given out per sq. f ft. surface per hour Renee Pe ac 206 175 189 203 211 

r degree . in 
__ temperature between room “- sete eas aecadiercs +t ob eabes jens aoe 1.69 1.70 1.86 1.95 


tor G is “extended” surface that it may be regarded as 
practically a plain surface “flue” radiator. whereas 
radiators F and H are “‘flue’’ radiators with a large pro- 
portion of extended surface. As, therefore, the effi- 
ciency of plain surface radiator B shows the same eu- 
periority over that of G as over that of F ard dH, it 
appears probable that the “flue” action reduces the 
efficiency. This conclusion is also supported by the 





* (This should not be understood as meaning that the 
addition of extended surface produces no useful ef- 
fect. but only that the extended surface itself is not 
as ffiec'ent as the plane surface. Adding 50% to the 
surface by means of the extensions may thus add not 
over 25% to the capacity of the radiator.—Ed.) 
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fact that by the single loop results, the surface of 
r#liator G, when not in contact with a confined mass 
of air, is equal in efficiency to the surface of radiator B. 





IMPROVEMENT OF THE HARBOR OF 
CHARLESTON, 8. C. 


From a letter of Capt. Frederic V. Abbot, Corps 
of Engineers, U. S. A., and Engineer in charge, 
to the Charleston “News and Courier,” we have 
the following account of the improvement made in 
the harber and its entrance at Charleston, 8. C.: 

The entrance to Charleston harbor lies between 
Forts Sumter and Moultrie, and the harbor in- 
cludes a harbor basin proper, about three miles 
long by two miles wide, and the two tidal basins 
of the Ashley and Cooper rivers, neither of which 
has any appreciable fresh-water discharge. In 
1878, when the work of improvement commenced, 
the mean range of tide was 5.1 ft. and the quantity 
of water which entered and then left the harbor on 
each average tide was about 4,000,000,000 cu. ft. 
In storm tides a range of 11 ft. has been known, 
with a corresponding discharge of 12,000,000,000 cu. 
ft. in six or eight hours. 

The general form of the tidal basin was such 
that the outward flow passed down a deep chan- 
nel about one mile outside of Morris Island after 
impinging on Sullivan’s Island, upon which was 
Fort Moultrie. In this channel depths of 35 ft. 
decreasing to 20 ft. were maintained for about 
three miles, and then decreased gradually until 
not more than 12 ft. could be carried out to sea 
at any point. The “Bar” outside of this deep chan- 
nel was generally straight and parallel to the shore 
of Morris Island, and it connected with the shore 
of Foliy Island on the south and Sullivan’s Island 
on the north with gentle curves. The material on 
this bar was a fine sand, and, while shifting to a 
considerable extent, it was less easily moved than 
the loose sands on some of the Florida bars. 
While the main ebb tide moved over this channel 
route with maximum velocities of about 4 ft. per 
second, a large discharge was spilled over the bar, 
which was 10 miles long. The average depth on 
this bar ranged between 7 and 9 ft., with four 
channels across it containing from 10 to 12 ft. of 
water at low tide. The flood tide entered the 


funnel made by the shores quite uniformly over 
the bar, but it then piled and formed flood-tide 
channels in which the velocities were much greater 
than elsewhere. 

The improvement now practically completed was 
devised by Gen. Q. A. Gillmore, and was based on 
the conditions stated. The jetties planned practi- 
cally made a funnel, with the opening towards te 
land, and so arranged as to intercept the ebb tide 
passing between Forts Sumter and Moultrie, and 
to concentrate them on the bar at a single poiut. 
This point of the funnel was located near the norih- 
ern end of the bar for two reasons: First, the 
general movement of the sand was from noith- 
east to southwest, and there was thus less wma- 
terial to be washed into the channel by storms; 
second, the general flow of the ebb from the inner 
basin is about towards the point selected. 

The order of work was largely controlled by the 
uncertainty of appropriations, which, for the first 
13 years, averaged only about $170,000 per annum. 
At the end of August, 1894, the foundations of 
both jetties had been completed out to the crest of 
the bar. The funnel formed by the jetties has its 
origin upon Sullivan’s and Morris islands, with 
a larger opening about 13,000 ft. wide. The jetties 
gently curve towards an apex opening 3,000 ft. 
wide at the crest of the bar, and to this crest the 
length of the north jetty is about 15,000 ft., meas- 
ured on the curve, and the south jetty is about 
18,000 ft. long to the same crest. 

Work was commenced on the apex walls with 
mattresses and stone filling, and the wings were 
built later. The inner 6,000 ft. of both jetties are 
submerged, and do not practically interfere with 
the natural entrance of the flood tide by its or- 
iginal routes. The momentum of the ebb tide car- 


ries a great volume of water so far down into 
the funnel that it cannot flow off to the sides and 
must keep on through the apex. By Aug. 31, 1894, 
about 8,000 ft. of the north and 12,000 ft. of the 
south jetties had been raised to high tide or a 
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little above. In July, 1895, the last stone was de- 
posited, and the quantities used stood as follows: 


:——Stone.———_; Mattress. 





i Tons. Cu, yds. . yds. 
POTD SUE kos checcksiness 290,935 122,335 ths 776 
Boeth: Pty 56s vss cvcsesiees 480,641 143,414 329,876 

WOOL: Soe bes> seacuesicise T1576 265,749 515,646 


Up to Aug. 31, 1895, the dredging done has ag- 
gregated about 1,750,000 cu. yds., and further 
dredging will be needed for some time, until the 
channel has become adjusted to the new conditions. 

The changes that have occurred from year to 
year since the work assumed any shape have been 
carefully watched and measured. The two shoals 
that originally lay between the jetty walls have been 
steadily pushed seaward; one has now passed out 
beyond the end of the jetties, and exists only as a 
rapidly-moving mass of sand with three 15-ft. chan- 
nels through it at low water and with a verv small 
area of less than 12 ft. of water. It is rapidly 
disappearing to the southwest. There is no evi- 
dence of any sand coming down the coast and pil- 
ing up against either jetty. The survey of June, 
1895, shows a good practicable 17-ft. channel 
from the sea to the city wharves. Over 16 ft. can 
be taken through on a single straight range. Of 
the three 15-ft. openings through the outer bar one 
is too narrow for use, but the two others are 300 
ft. and 900 ft. wide, respectively. A number of 
vessels drawing over 20 ft. have passed in within 
the year, and one drawing 22 ft. 3 ins. came safely 
into the inner harbor. 

During the last fiscal year 1,063,505 cu. yds. of 
material have disappeared from the area bounded 
by the parallel walls of the jetties and a continu- 
ation of these lines 1,500 yds. seaward and 1,800 
yds. landward. Of this aggregate 592,562 cu. yds. 
were removed by dredging and 470,943 cu. yds. by 
the natural scour. This gain in waterway equals 
the whole amount gained from 1884 to 1893, The 
original project calls for a 21-ft. low-water chan- 
nel acress the bar, and the estimated cost was 
$3,000,000. About $2,500,000 has been expended. 





A 94-IN. SEWER AND STORM OVERFLOW 
AT DENVER, COLO. 


Aside from the storm overflow illustrated here- 
with, the chief interest in this sewer work lies in 
the fact that it was done by the day, instead of 
under contract. This feature will therefore be 
taken up first, and may be best introduced by the 
following letter, slightly abridged from the origi- 
nal, addressed to this journal on March 7, 1895, 
by Mr. Edmund P. Martin, Chief Engineer of 
the Denver Department of Public Works: 


I send you herewith a copy of a report on the cost 
of the 94-in. section of the Delgany St. sewer exten- 
sion in this city, which you will find of interest to the 
general reader, mainly for the reason that it affords a 
concise and detailed statement of the cost of municipal 
improvements on a large scale by the day-labor plan. 
Under the present charter of Denver it is not possi- 
ble to do public work by any but the contract method, 
with the exception that improvements of a broadly 
public nature, as distinguished from local or district 
improvements, can be built by day’s labor at the op- 
tion of the Board. 

Under this provision the present Board of Public 
Works organized to construct the Delgany St. public 
sewer extension, and as having a direct bearing upon 
the subject and showing the strong effort that was 
necessary to divorce the work from politics, I will here 
quote from my: letter of May 29, 1894, to the Board, 
upon the subject of organizing for this construction: 


All men, including the engineer corps, should be made 
to understand at the outset that the authority of the 
Engineer-Superintendent of construction is absolute, 
even to the a of dismissal; that the Chief En- 
gineer, and finally the Board of Public Works, will 
sustain him- in any and all of his acts as regards dis- 
cipline. Should it occur that he exceeds his authority 
the remedy of the Board is in his own dismissal, an 
not in reversing any of his erroneous decisions pub- 
licly in the presence of his subordinates. 

I do not wish to be regarded as volunteering advice, 
but wish it understood from the first what my position 
is in regard to a matter upon which, in my opinion, 
much depends for the ultimate success of an enterprise 
which to this localitv is novel. 


To the honor of the present Board I will say that 
they followed the advice given in the above quotation, 
even in the face of opposition from the state's execu- 
tive, who, if I am correctly informed, could not see 
why persons of one particular political faith should 

















lisp isheinntenciencaceitinsee 
not receive the preference. There w 

position, as above stated, from politicians and. : c 
the contracting fraternity. Every possible obstruction 
was interposed to defeat the purpose of the Board; it 
was almost positively asserted on all sides from th. 
classes named, that to proceed upon this plan wou) 
end in ignominious failure. Threats and legal injune. 
tions were resorted to, and I believe no possibie ex 
pedient that promised to delay or stop the work w 
left untried; but the Board persevered and fought 
way to the front inch by inch, until finally all obs: 
tions were overcome and construction was comme 

and proceeded with. 

Engineers were for the most part found to be 
favor of the new departure, and a few were bo! 
enough to publicly so express themselves, even in). 
face of the prevailing strong, local, popular prejudice 

I also send you a biueprint copy of the form «4; 
statement upon which we preserve the record of thes 
operations, and the sheet I send you shows the tot, 
cost in detail of the three-ring standard section of 4 
in. sewer built in a masonry cradle. 

Likewise I send you a sheet showing sections of the 
Delgany sewer extension, and plans with sections (se 
accompanying illustrations), of the storm overflow 
spillway, designed by me, to discharge directly int 
the river at 3ist St., all above an amount equivalent 
to the calculated maximum sanitary flow of the city 
past this point. At this place the sewer crossing the 
low lands approaches within a few feet of the river 
channel, and affords the first convenient opportunity to 
dispose of the surcharge from storms, and below this 
point we consequently need to provide for nothing 
more than the estimated sanitary sewage flow, inas- 
much as the topography of that portion of the city 
tributary to all points below this is such as to permit 
the discharge directly into the river over the Delgany 
main for all storm sewers that may in future be con 
structed. 

The report of the Assistant Engineer embraces a 
comparative statement showing what is believed to be 
an absolutely just and equitable comparison between 
the cost of the old 92-in., three-ring Delgany main, as 
constructed by contract, and the cost of the lately 
constructed 94-in., three-ring main constructed by day 
labor. The effort is made to adjust all differences in 
prevailing prices of material and labor, so as to make 
the comparison absolutely impartial. 

The most interesting points in the report of the 
Assistant Engineer, Mr. W. W. Follett, M. Am. 
Soc. C. E., in charge of construction, were as 
follows: 

The length of the section under consideration, 
which is about one-fourth of the work undertaken, 
is 2,394 ft. The cost of the standard section (A b, 
on the accompanying illustration), including engi- 
neering, inspection and supervision, averaged $20.55 
per lin. ft. Some extras were incurred, which are 
not included in this amount. 

About three years ago the city built a main 
sewer, the last 1,719 ft. of which was 92 ins. in 
diameter, or 2 ins. less than the work just com- 
pleted. The contractors for the old work were 
Murphy & Nellis, of Omaha, and their contract 
price averaged $24.95 per lin. ft., to which must 
be added $1.28 for supervision by the city, mak- 
ing the cost of the 92-in. sewer $26.23. Mr. Follett 
estimates that a 94-in. sewer would have cost 
59 cts. per ft. more, which would make the cost 
of contract work, on the basis of the prices of 
three years past, $26.82, against $20.57 for the 
work completed by day’s labor early in 1895. In 
justice to both classes of work, Mr. Follett wishes 
to add to or deduct from the above difference 
against contract work some allowances for the 
difference in prices actually paid by the Board 
and the contractors for material and labor. He 
assumes that all the natural conditions and those 
imposed by the city under which the two pieces 
of work were done were so nearly alike that they 
need not be taken into account. He summarizes 
the cost of the work under various items, ascertails 
the percentage of each item to the total, and then 
multiplies each of these percentages by the dif- 
ference in prices per unit paid by the contractors 
and the Board, assuming the latter as 100. Thus, 
brick masonwork amounted to 2.326% of the total 
cost of the work done by the city, and for this 
the city paid $4 and the contractor $7 a day, or 
75% more; 2.32 x 75 = 1.745, which percentage, 
under this plan, must be added to the cost of con- 
tract over city work. 

For the whole work “certain items,” to quote 
from the report, “at the contractors’ prices would 
have added to the Board’s actual cost 5.592%, aud 
certain other items would have subtyacted there- 
from 8.737%, thus giving a net deduction from the 
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Roard’s cost of 2.145% on the basis of Murphy & 
Nellis’s prices and material used, or an addition to 
theirs of 2.145% on the basis of the Board’s prices 
and materials used.” Mr. Follett assumes the lat- 
ter basis, and adds 2.145% of $26.82, the cost per 
foot of a 94-in. sewer under contract, to this cost, 
or 58 cts., thus making out that had the work 
been done by contract instead of by the city, it 
would have cost $27.40 against $20.57 actually 
paid, or $6.83 more. Manifestly the 58 cts. should 
have been subtracted instead of added, as it is 
absurd to maintain that for purposes of comparison 
it must be assumed that the contractors pay as 
high prices for material and labor as the city. De- 
ducting this sum, the saving becomes $6.25 per 
lin. ft. in favor of the city work. 

Mr. Follett claims that the sewer built by day’s 
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As to what the work could have been done for 
by contract, Mr. Follett says: 


It does not follow from the fact that the cost on 
the basis of Murphy & Nellis’s contract wou!d have 
been $27.40 that the Board could not have let the 
work for less than that. Contractors were mighty 
hungry last summer (1894), and would probably have 
bidden very close on this work if it had been adver- 
tised, but they. would have had to make some profit, 
and they would have made it by paying wages far 
below those paid by the Board, by screwing down the 
material men and scamping the work. 

An important point bearing on the cost of the 
contract work on the 92-in. sewer is stated by Mr. 
Follett at the close of his discussion. The con- 
tractors have unsettled claims for extras, amount- 
ing to about 30% of their contract. If only one- 
half of these claims are allowed, and assuming 
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the accompanying plan and sections is explained 
near the end of Mr. Martin's letter, quoted at the 
beginning of this article. The illlstrations need no 
further explanation. 

The Board of Public Works of Denver is com- 
posed of Mr. Arthur C. Harris, President, and 
Messrs. Thos. B. Buchanan and Clarence W. 
Rhodes. Mr. W. F. Hynes is Secretary of the 
Board and Mr. Edmund P. Martin is Engineer, 
as already stated. We are indebted to Mr. Martin 
for the drawings and other information from 
which this article has been prepared. 

NSN 


THE DUTIES AND POWERS OF THE CITY 
INGINEER OF WOONSOCKET, R. I. 

The status of many city engineers is very unsatis- 

factory, owing to a lack of definiteness regarding 
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PLAN AND SECTIONS OF DELGANY ST SEWER AND STORM OVERFLOW; DENVER’ COLO. 


causes for the lesser cost of city work; but if he 
has rightly eliminated the variations in prices 
for labor and material, it must follow that the 
contractor got less work out of his men, and used 
or wasted more material, provided natural condi- 
tions, as is assumed by Mr. Follett, were the same 
in each case. No figures are given in relation to 
the rate of progress under the two plans. 

Mr. Follett claims that sewer built by day's 
labor was better built than that built by contract, 
and that the saving in cost was “not due to close 
bargains driven with those supplying material 
nor to low wages paid labor,” and then- adds, 
“the wages paid for common labor were about 40% 
higher than the ruling prices in the market.” But, 
as already shown, according to his figures the dif- 
ference in prices for material and labor under the 
two plans was only 2.145%. 


that they are distributed equally over their whole 
contract, including the 92-in. sewer, the cost of 
the latter would be increased by 15%. 

Mr. Follett gives figures of detailed cost of the 
94-in. sewer built by day’s labor, some of which 
are as follows: 

Concrete.—946.6 cu. a. were laid, at an average 
cost of $4.87 a yard, distributed as follows: Cement, 


0.756 bbis., $2.61; broken stone, 0.777 cu. yds., $1.40; 
sand, 0.47 cu. yds., 16% cts.; water, 1 ct.; labor, 63% 


cts. 
Rubble masonry.—4,295 cu. yds. were laid at an aver- 
age cost of $4.72 a yard, distributed as follows: 


‘3 tons, $1.965; cement, 0.848 bbl. ae gute 0. 


eu. yd., 11% cts.; water, et. r, $1. 
Brickwork.—1,800 cu. yds. were laid at an average 
cost of $8.56%, distributed as follows: Brick, 438.3. 
$4.07; cement, 0.835 bbl., $2.01; sand, 0.34 cu. yd., 15 
ets.; manhole covers, slants, water, 8% cts.; centers and 
ets.; labor, 025. 
1 the above are exclusive of tools, pumping and 
supervision. 
The purpose of the storm overflow shown in 


their duties and powers or to the fact that these are 
extremely limited. Such conditions make this im- 
portant official too often subject to the caprices 
or whims of city councils or higher other officials. 
The city council of Woonsocket, R. L, has re- 
cently passed an ordinance, which has since been 
approved, entitled “An Ordinance in Relation to 
the City Engineer.” The ordinance puts upon this 
officer the whole engineering work of the city, with- 
out regard to its character, and specifically states 
that he shall be consulted cn all important matters 
where the advice of an engineer would be of 
value. The ordinance seems to have the merit of 
being neither too general nor too specific. In other 
words, it is not vague in its provisions, so as to 
give rise to frequent misunderstandings, and it is 
not so specific, except in a broad way, as to be in- 
flexible. Sensible men, conducting municipal af- 
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fairs on a business basis, ought to be able to work 
admirably under its provisions, while men of an- 
other case might be checked at some points if re- 
straint were necessary. The ordinance in full is 
as follows: 


Sec. 1. The city engineer shall perform all such 
services for the city of Woonsocket as properly come 
under the direction of a civil engineer or surveyor, and 
shal] be consulted upon all important matters relating 
to public improvements of every kind where the advice 
of an engineer or surveyor would be of service. 

Sec, 2. Said engineer, when required by the city 
council or either branch thereof, or any committee or 
commission appointed by sald council, shall, under their 
direction, establish the lines and grades and prepare all 
plans and specifications for public work, and shall pre- 
pare, or cyuse to be prepared, by the city solicitor, all 
contracts for the same, 

Sec, 3. Said engineer shall prepare all plans, state- 
iments, aud estimates, and furnish all information re- 
quired in relation to the grading, laying out, enlarging, 
straightening or otherwise altering streets. He shall 
prepare all plans required by the city solicitor for use at 
ail trials or hearings in which the city has an interest. 
He shall inspect all work being done for the city, 
either by contract or otherwise, in which the services 
of ap engineer or surveyor may be required, and report 
all defects to the department, commission or committee 
under whuse supervision the work is being done. He 
shall measure, or cause to be measured, all work 
done by: contract for the city, and shall certify to the 
same. He shall cause suitable signs, with names of 
streets, to be put up at all street corners in the city, 
and also suitable numbers be attached to all buildings 
aud dwelling houses in the compact part of the city, 
and shall keep a record thereof. He shall make such 
surveys and plans as may be required by the board of 
assessors of taxes. He shall be the custodian of all 
planus relative to all work under his charge, and shall 
keep the same properly classified and indexed. He 
shall keep a record, systematically arranged, of all 
highways in the city. He shall give to all applicants, 
so far as the files and records of his office will permit, 
any information they may require as to the lines and 
grades of streets, location of street numbers, etc., etc. 

Sec. 4. Said engineer shall make annually, or oftener 
if required by the sub-committee on bridges of the 
board of aldermen, a careful examination of all bridges 
in the city, and make report to said sub-committee re- 
specting their condition, with such recommendations as 
to their repair or remova) as the exigency of the case 
and the safety of the public may require, and shall 
each year, on the first Monday in January, present to 
the city council an estimate of the probable cost of 
repairs upon each of said bridges for the ensuing year. 

Sec. 56. Said engineer shall annualiy, on the first Mon- 
day in January, present to the city council, a printed or 
written report in relation to his department, showing 
the number of persons employed, the detailed expenses 
of the department, the nature of the works which have 
been completed during the year, and such other general 
lnformation and suggestions in relation to the same 
as he may deem expedient. 

Sec. 6. S-*4 engineer shall receive such compensation 
as the city council may from time to time determine. 

He may, from time to time, with the consent of the 
finance committee of the city council, employ such as- 
sistance in his official duties as the exigencies of the 
city and the needs of his department may require, and 
he shall fix, with the consent of aforesaid committee, 
their compensation. He may discharge any assistant 
emp.oyed in his department. 

Sec. 7. Said engineer shall prepare all plans for the 
construction of streets, sewers, and water-works, and 
perform all such duties in reference to the construction, 
reparation, or maintenance of the streets, sewers, and 
water-works of the city, as the city council, sewer or 
water commissioners may require, and shall make such 
estimates and furnish such information in relation to 
the streets, extension of the sewerage system and 
waterworks as may be required of him by the city 
council, sewer or water commissioners. 


———_—$— 


A CATCHBASIN FOR LARGE FLOW; 
PEORIA, ILL. 
By W. C. Parmley.* 

Among the many designs of storm-water inlets 
in use, the one shown in the accompanying illustra- 
tion will probably interest engineers who have had 
vccasion to study this subject. It was designed in 
1893 to be used at points where water paases the 
common catchbasin, or where the volume of flow is 
unusually large. 

The inlet consists of a rectangular pit 2 x 6 
ft. in size, with concrete bottom, brick walls and 


* First Assistant City Engineer at the time this ar- 
ticle was prepared, io Yared 1895. 
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cut-stone coping, covered partially by a cast iron 
grating and partially by perforated cast iron cov- 
ers, as shown. The inlet is set in the gutter with 
the top of the plates depressed about 2 ins. below 
the surface grade line. The water falls through 
the cover grate, and thence passes the two inner 
grates, shown in sections B B and C C. 

Most of the rubbish is thus removed, and the 
water discharged over the sill to a 12-in. outlet pipe. 
The water remaining in the catchbasin after the 
storm is over is drained off by a 4-in. tile connecting 
with the discharge pipe. This tile is partially 
choked by a gravel filter held in place by a per- 
forated iron plate attached to a hook-shaped iron 
handle. The filter can thus be easily removed and 
replaced whenever necessary. 

The accumulated rubbish may be removed after 
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for’ general accuracy of “closure.” Then f 

pass practice, leveling and transit work, nn 
for testing adjustments, and practical problems in each 
case, samples of field-notes, ete. Work with the plane- 
table, sextant, barometer, stadia, ete., is followed by 
the simpler problems in railway surveying. The wor! 
is intended for beginners, and covers the first element; 
of instrumental practice, a field generally neglected 
text-books and note-books for engineers: or, at mx ; 
very lightly touched upon. Its use should materia 
assist, not only the student in engineering, but 

his teacher and the engineer in the field, who has 
green corps’’ upon his hands to instruct. 


STATICALLY INDETERMINATE STRUCTURES 
the Principle of Least Work. By Monies 
Martin, yh. Sc. Revised and Reprinted from “k, 
Ganon. London: Offices of “Engineering 
2mo; cloth; pp. 71; 26 figs. in the text. . 


This little volume is a reprint of articles from “kp. 
gineering” on the deflection of trusses, redundant mev- 





DETAILS OF STANDARD CATCH BASIN PEORIA, ILL. 
Designed by Walter C, Parmley, C. E. 


lifting the two inner gratings out of place, thus 
leaving a pit of convenient shape to be shoveled 
out. 

The inlet capacity is estimated at from 12 to 15 
cu. ft. per sec., with 2 ins. of water over the grat- 
ing, and the outlet capacity is estimated at 6 cu. ft., 
or about six times that of the ordinary catch- 
basin. On steep grades the coping stone at the 
upper end is omitted and the adjacent pavement 
depressed, leaving a clear passageway under the 
upper end of the cover grating. 

About a dozen of these catchbasins were built the 
past season, and they have proved very satisfactory. 
The cost, including sewer connection, is from $55 
to $65 each. In some cases a smaller sized inlet is 
used, which differs only in having a pit, 2 x 4% ft., 
a depth over discharge sill of 10 ins., and a 10-in. 
outlet pipe, giving about 4 cu. ft. per sec. dis- 
charge capacity. The cost is thus reduced about $5. 





BOOK REVIEWS. 


HOPKINS’ RAILWAY LIBRARY, Catalogue of. By 
Frederick I. Teggart, B. A., Assistant Librarian, 
Leland Stanford Junior University, California, 1895. 
Quarto; pp. 231; $1.50 bound; $1.25 unbound. 

The nucleus of this library, some 2,000 volumes and 
pamphlets, was presented to the University, in 1892, by 
Mr. Timothy Hopkins, of San Francisco, and has since 
been materially added to by purchase. The books and 
pamphlets are classified under appropriate subject 
heads and subdivided geographically, with a short note 
appended to the title in each case, giving some idea of 
the contents. It is chiefly interesting as being one of 
the fullest library catalogues in the United States of 
works relating to railway construction, equipment, oper- 
ation, economics and law. 

PROBLEMS IN THE USE AND ADJUSTMENT OF 
ENGINEBRING INSTRUMENTS. Forms for field- 
notes, general instructions for extended students’ 
surveys. By Walter Loring Webb, C. E., Assoc. 

C. E., Assistant Professor of Civil En- 


M. Am, o 
Gaeertng in the University of Pennsylvania. New 
ork: John Wiley: & Sons. 16mo; pocketbook form; 


pp. 64; $1. 
The problems commence with the simplest linear 
measurements with chain and steel tape, and include 
the setting out of angles by the chain, and their test 





bers in double systems, solid floors, and arched and 
suspension trusses. The principle that the work of 
the internal streesses must be a minimum consistent 
with other conditions of equilibrium, is an important 
and useful one, which has been developed in this coun- 
try by Professors Swain and Cain, and in Europe by 
Castigiiano and others. The principle is now recog- 
nized as a fundamental one in statics, and as particu- 
larly useful in the discussion of cases which are l.- 
determirate under the common rules. In our isste of 
Sept. 5, 1895, will be found an article by Professor 
Merriman on its application to the deduction of formn- 
las for the reactions of partially continuous draw- 
bridges. Mr. Martin shows that the theorem of three 
moments for continuous girders can be derived from the 
principle of least work, and his discussion of trough 
floors for bridges is an interesting and timely one. 





LEGAL DECISIONS OF INTEREST TO 
ENGINEERS. 


Right of Action Against Contractor. 


A provision of a city charter that no action shall be 
maintained against the city for injuries caused by de- 
fective streets, unless notice of the claim shall have 
been given to the city in writing within a certain time, 
does not affect the right to sue the person by whose 
act the street was rendered defective.—Rider v. City 
of Mount Vernon (Supr. Ct., Gen. Term, 2d Dept.), 
33 N. Y. S. Rep., 745. 


Evidence of Boundary. 


The owners of city lots had for 35 years maintained 
a fence between their lots and the street, and the 
city acquiesced therein. The marks of the origina! 
survey having been Contrazes a resurvey was made 
On the theory that the orig nal survey was wrong aud 
should be corrected. It was held that the fence was 
better evidence than the resurvey as to the location 
of the line between the lots and the street.—City of 
Mt. Carmel v. McClintock (Supr. Ct. of IIL), 40 N. E. 


Rep., 829. 
Duty to Repair Lateral Service Pipes. 


A city established a system of water-works which did 
not include lateral service pipes. These and the ex- 
penses of putting them in were to be paid for by the 
one who connected with the water main in the stree‘. 
The Supreme Court of North Dakota held that each 
lateral pipe was owned and must be kept in repair by 
the one who made the connection, and not by the city, 
and that the city was justified in severing such aan 
tion where the owner refused to pay the expenses 0 
repairing a break !n such lateral serv:ce pipe in the 
street a short distance from the main pipe, although = 
had paid his water rates for a period running beyond the 
time when said connection was #e —Jackson Vv. 
Mayor of Ellendale, 61 N. W. Rep., 








Supplement—Dec. 26, 1895.) 
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PERSONALS. 





(Readers are requested to contribute items of interest 
for pablication in this column.) 


Mr. A. Howell Napier, civil engineer, of New 
York city, died Dee. 23. 


Mr. John Rogers, contractor and builder, of 
Toronto, Ont., died Dec. 11. 


Mr. J. W. Luke, Chairman of the lowa State Rail- 
road Commission, died at Hampton, I[a., last week. 


Mr. David M. Thorburn, of Duluth, Minn., head of 
the contracting firm of Thorburn & Co., died Dec. 


Mr. E. B. Baker, City Engineer of Gloversville, N. 
Y., has resigned in order to accept a position with 
the Central Engineering Co., of Lllinois. 


Mr. F. G. Darlington will resign his position as 
Superintendent of the Indianapolis Division of the 
Pennsylvania Railroad, on account of ill health. 


Mr. John O'Neill, civil engineer and surveyor, of 
Ballinger, Tex., died Dec. 15. He was one of the 
engineers on the construction of the Union Pacific 
Ry. 


Mr. P. Camnbell, General Manager of the Bir- 
mingbam, Sheffield & Tennessee River Ry.. has re- 
signed, and will remove from Sheffield, Ala., to 
New York city. 


Mr. Henry Franke. Treasurer of the Phoenix [ron 
Works, Brooklyn, N. Y., died Dec. 20, at the age of 
55. He was born in Germany, and came to this 
country 28 years ago. 


Mr. Wm. Apps, Master of Car Works, Lilinois 
Central R. R., has accepted the position of Master 
Car Builder of the Canadian Pacific Ry., succeeding 
Mr. Higginson. 


Mr. W. S. Bacot, M. Am. Soc. C. E., gave a lecture 
on **Road Construction” at the meeting of the East 
Orange Township Improvement Association, East 
Orange, N. J., Dec. 14. 


Col. Henry M. Robert, Engineer Corps, U.S. A., 
now engineer of the Southwest Division, has been 
transferred to Detroit, Mich., as engineer of the 
North west Division. 


Mr. Charles F. Mayer, President of the Baltimore 
& Ohio R. R , tendered his resignation at a meeting 
of the directors on Dec. 18, but will retain his posi- 
tion until a successor is appointed. 


Mr. E. F. Tabor has been appointed engineer in 
charge of the construction of a system of water sup- 
ply for San Jacinto, Cal. He was formerly engineer 
of the Escondido irrigation system. 


Mr. W. A. Jones, an engineer engaged on the gov- 
ernment works near Tuskaloosa, Ala., committed 
suicide recently by jumping from a train near Tyler, 
Tex. He is thought to have been insane. 


Mr. I. P. Keeler, Manager of the Raleigh Electric 
Co., of Releigh, N. C., has resigned to go to Phila- 
delphia. Mr. Charles Johnston succeeds him as 
manager of the street railway and lighting plants. 


Mr. Benjamin H. Hall, of the firm of Hall Bros., 
civil and mining engineers, 415 Temple Court, At- 
lanta, Ga., has been appointed engineer in charge of 
the Georgia hydrographic work for the United 
States Geological Survey. 


Mr, T. D. W. Cuyler has been elected President of 
the new company formed by a consolidation of the 
Keokuk & Western and Des Moines & Kansas City 
railways, the latter of which bas at present a gage 
of 3 ft. Mr. A. C. Goodrich is General Manager, and 
Mr, J. P. Boyle General Superintendent. 


Mr. W. C. Brown, General Manager of the Han- 
nibal & St. Joseph and associated lines of the Chi- 
cago, Burlington & Quincy R. R. syste.n, has 
been appointed General Manager of the C. B. & 
Q. system, succeeding Mr. W. F. Merrill, now Vice- 
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President of the Erie R. R. Mr. Howard Elliott 
will succeed Mr, Brown. 


Mr. James B. Seager, M. E., has been appointed 
general manager of the Mackolite Fireproofing Co , 
of Chicago Heights, Il. lie was until re- 
cently general manager of the Exce:sior Red Stone 
Ce., and was formerly a consulting civil and 


=e engineer, with headquarters at Hancock, 
Mich. 


Charles B. Brush & Co. will, on and after Jan. 1, 
carry on the civil engineering business heretofore 
conducted hy Mr. Chas. B. Brush, with principal 
offices at No. 1 Newark St., Hoboken, N. J. The new 
firm will consist of Mr, Chas. B. Brush, M. Am., 
Soc. C. E., and Mr. “alter F.Whittemore, Asso. M. 
Am. Soc. C. E. The latter has been for many years 
chief assistant to Mr. Brush. ‘he specialties will 
continue to be hydraulic and sanitary engineering 
surveys, borings, fire insurance maps, an city and 
harbor improvements. 


Mr. John Russell Hind, the English astronomer, 
died Dec. 23 at Twickenham, England. He was 
born in_1823, and in 1843 was appointed an assistant 
in the Magnetical and Meteorological Department 
of the Royal Observatory, at Greenwich, under Prof. 
Wheatstone and Mr. Airy, the Astronomer Royal. 
He discovered several new planets and was the 
author of several works on astronomy. He was 
President of the Royal Astronomical Society in 1880, 
and was for a long time Superintendent of the 
Nautical Almanac Otfice. 


Mr. Charles B. Atwood, a noted architect, of Chi- 
cago, Lil., died Dec. 19. He was associated with Mr. 
D.H. Burnham in the architectural work of the 
Columbian Exposition, and designed the Peristyle 
and the Art Building, the latter being a permanent 
structure, which is now used asamuseum. He was 
born in Charlestown, Mass., in 1849, and at the age 
of 17 became a pupil of Ware & Van Brunt, archi- 
tects, of Boston. He designed the Vanderbilt resi- 
dences in New York city, as well a number of other 
private and public buildings. 


Mr. L. M. Wright, who died at Trov, N. Y., Dee. 
15, was born in St. Johnsbury, Vt., 86 years ago. 
His first important work as an engineer was at 
Lawrence, Mass., when the town was founded. 
With Captain Bigelow he was engaged in improv- 
ing the water power of the place under the direc- 
tion of the Essex company, and a!'so_ superin- 
tended the construction of some of the mills there. 
He devised the plan for improving the water power 
at Hadley Falls, organized a company and sank ail 
his money in the enterprise, but the plans have 
since been successfully carried out. During the 
war he enlisted in a New York regiment and served 
with the engineer corps. 





ENGINEERING SOCIETIES. 


COMING TECHNICAL MEETINGS. 


CANADIAN SOCIETY OF CIVIL ENGINEERS, 
Jan.2. secy.,C. H. McLeod. Montreal. 
ENGINEERS’ CLUB OF COLUMBUS. O. 
Jan. 4. Secy., David Buel. 
ENGINEERS’ CLUB OF PHILADELPHIA. 
Jan.4. secy., L F. Rondinetla, 1122 Girard St. 
ENGINEERING ASSUCIATION OF THE SOUTH. 
Jan. 9. secy., Lucius P, Brown, Nashville, Tenn. 
INVIANAPOLIS ENGINEERING CLUB. 
Dec. 28. Sec., C. C. Brown, 
WESTERN SUCIETY OF ENGINEERS, 
Jan. 1. Secy., Chas. J. Roney, Mondanock Block, Chi- 


ago. 
TECHNICAL SOCIETY OF THE PACIFIC COAST. 
Jan.3. Secy..O. H. Von Geldern, 819 Market St., San 


Francisco. * P 
CIVIL ENGINEERS’ SOCIETY OF ST. PAUL. 
Jan. 6. Secy.,G. L. Annan, City Engineer’s Office. 
ENGINEERING SOCIETY OF WESTERN NEW 
YORK. 
Jan. 6. Secy., Geo. R. Sikes, 122 Pearl St.. Buffalo, N. Y. 
MICHIGAN ENGINEERING SOCIETY. 
Jan. 6, 7, 8. Annual meeting at Saginaw, Secy., F. 
Hodgman, Climars, Mich. 
INDIANA ENGINEERING SOCIETY. 
Jan. 7.8,9. Annual meeting at Indianapolis. Sec., J. 
F. O’Brien, Cloverdale, Ind. ‘ s 
COLUMBIAN ENGINEERING SOCIETY. 
Jan.7. Secy. W. f. Hart, University Bidg., lith and 
H Sts., N. W., Washington, D.C. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
Jan. 8. “Cost of Sewer Construction at Denver, Colo.,” 
by W. W. Follet. sec., C. W. Hunt, 127 KE. 23d St., 


N York. 
ENGINEERS AND ARCHITECTS’ CLUB OF LOUIs- 
VILLE, i 
Jan. 9. Sec., Jas. K. Zollinger, Norton Building. 
MONTANA SOCIETY UF CIVIL ENGINEERS. 
Jan. Ul. Secy., Forrest J. Smith, Denver Block, Helena. 
CENTRAL RAILWAY CLUB. < 
Jan, 10. secy.,H. D. Vought, “Courier” Office, Buffalo, 
NY 


ENGINEERS’ CLUB OF KANSAS CITY. 
Jan. 13. secy., F. W. Tuttle, Baird Building. 





AMERICAN SOCIETY OF CIVIL ENGINEERS. 
—At the meeting on Dec. 18, Mr. E. P. North in 
the chair, Dr Thos. Egleston made a brief state- 
ment as to the progress made towards the adoption 
of an international standard metric system of gages 
and measurements, and as to the present status of 
the movement in- several countries. The matter 
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has already been clearly presented in our issue of 
Aug. 1, 1895. 


An interesting revi:w of the history and uses of 
asphalt was then read by Mr. Rudolph Hering, and 
tollowed by views of asphalt-lined reservoirs. He 
called attention to the necessity of a priming coat 
of asphalt and gasoline to insure a firm adherence 
of the lining to the slope walls. Mr. John C. Traut 
wine then described the defective Queen Lane 
reservoir at Philadelphia, and showed a number of 
views illustrating the character of the failures and 
the methods taken to effect repairs and make the 
reservoir watertight. The official report on this 
work was published in our issue of August 15, 


NEW YORK RAILROAD CLUB.—At the meet- 
ing on Dec. 19, Mr. G. W. West, President, in the 
chair, Mr. Snow, of the Executive Committee, an- 
nounced that Mr. W.G. Wattson had been elected 
Secretary of the club, in place of Mr. John W. Hill, 
who has resigned after four years service. Mr. L. 
R. Pomeroy read a short paper on ‘Balanced Slide 
Valves,” describing various forms of such valves, 
and pointing out their many advantages. In the 
discussion it was shown that balancing was neces- 
sary for the large and heavy valves now used on 
modern engines, and that its adoption effects an im- 
portant reduction in friction and wear of the valves 
and valve gear, and enables the enginemen to bandle 
the engines to better advantage. One particular 
case was mentioned in which steam had to be shut 


- before the engineman could handle his reverse 
ever. 


A topical discussion on “The Causes of Train De- 
tentions,” was then opened by Mr. Mendenhall. In 
regard to the detention of passenger trains, he at 
tributed 89.3% to arbitrary traffic and operating 
causes, and 10.7% to equipment, the latter being 
again subdivided into 55°, for locomotives and 45° 
forcars. The distribution under these heads was 
as follows: 


Locomotives. Cars. 


Hot journals........... 33 | Hot journals a 
* @ccentrics.......... 3** | Brakes....... ee 38° 
Steam failures... ... 24 “* | Steam heat... aceue OE 
Brake 1 a 13“) Parting Mee ee 
‘Vak’g water (tr’k tanks) 5 Miscellaneous 5 


Couplers, injectors, 
steam heat and mis- 
cellaneous........... 5) 


This paper brought out an interesting discussion 
on (I) systems of inspection to prevent detentions 
through failures of machinery; (2) systems of 
discipline to prevent detentions du2 to wait 
ing for passengers, baggage or express matter; and 
(3) systems of reports to enable detentions to be 
traced to their actual causes. 


ENGINEERING ASSOCIATION OF THE 
SOU [H.—The December meeting was held at At 
lanta, Ga. in the South Carolina Hall of the 
Woman's Building, at the Cotton States and Inter 
national Exhibition. A paper was rea: by Mr. B. 
M. Hall on “Gold Mining in Georgia,” and Mr. 
Grant Wilkins described the engineering features 
of the exhibition. 


ENGINEERS’ CLUB OF ST. LOUIS —-At the 
meeting on Dec. 18, the result of the election of 
officers for 1896 was announced as follows: Presi- 
dent, J. A. Ockerson: Vice-President, Edward 
Flad; Secretary, William H. Bryan; ‘Treasevrer, 
Thomas B. MceMath: Director, M. L. Holman; Libra 
rian, W. A. Layman; Members of the Hoard of 
Managers of the Association of Engineering 
Societies, J. B. Johnson and W. E. Barns. The re 
tiring president, Mr. Russell, resigned the chair in 
favor of tue incoming president. Mr. J. A. Ockerson, 
and then gave an address on *‘ The Work of Engi- 
neers’ Clubs.” Other addresses were afterwards 
made as follows: **‘ Engineers’ Clubs, Their Best 
Fields of Usefulness,” Robert Moore: “The Engi- 
neer at Home and Abroad.” Julins Pitzman; ** The 
Engineer of the Future,” Richard McCulloch; ‘“The 
Association of Engineering Societies.” J. B. John- 
son: “The Engineers’ Club of St Louis,” C. M. 
Woodward; “The Standing and Character of the 
Engineer,” George H. Revnolds. 

William H. Bryan, Sec’y. 





NEW PUBLICATIONS. 


SEVENTH ANNUAL STATISTICAL REPORT OF 
THE INTERSTATE COMMERCE COMMISSION. 
On the Statistics of Rallways in the United States 
for the Year Ending June 30, 1894. Prepared by the 
Statistician to the Commission. Washington: Gov- 
enrment Printing Office. 8vo; pp. 676; with maps 
and diagrams. 

This work was fully reviewed in our issue of Oct. 31, 
from the advance sheets. 

CALIFORNIA MINING STATISTICS.—The California 
State Mining Bureau has recently issued Bulletin No. 7, 
a single sheet of the inconvenient dimensions of 24 x 
36 ins., showing by counties the mineral production of 
the state for the year 1894. The principal products, 
with their values, are: Gold, $13,923,281; silver, $297,- 
331; quicksilver, $934,000; miscellaneous metals, anti- 
mony, lead, copper, iron, manganese and platinum, 





























































4: 
; 
; 
; 




































206 





$114,598; non-metallic substances: borax, $807,807; coal, 


$139,862; mineral waters, $184,481; salt, $140,087; 
asphaltum, and bituminous rock, $348,993; petroleum, 
$1,064,521; natural gas, $79,072; structural materials, 
including stone, cement, brick, etc., $2,056,026. 


TABLE OF AREAS OF TRAPEZOIDS. Made by P. 
H. Ashmead, ©. BE. Distance between parallel sides, 
from % to 79 ft., inclusive. Sum of parallel sides, 
from U.1 to 80 ft., inclusive. Submitted by EK. RB. 
Shnable, Assistant Engineer. Approved by Isham 
Randoiph, Chief Engineer Sanitary Wistrict of Chi- 
cago. 12mo; 16 blueprint tables; copyrighted by 
the Sanitary District of Chicago. 

This is a companion series of tables to the tables of 
cubic contents lately noticed in these columns. The 
area sought is found directiy in the tables, for the 
whele sum of the parallel sides and under the proper 
column head for distance. When the sum iucludgs a 
decimal, this latter value is found separately in the 
tables and must be added to the area found for the 
whole number, 

THE DISCHARGE OF THE MISSISSIPPI RIVER. 
By William Starling, M. Am. Soc. ©. E. _ Transac- 
tions of the American Society of Civil Engineers. 
Vol. XXXAIV.; No. 5. 

There is so much interesting and valuable matter in 
this paper that we notice it here for the purpose of 
bringing it to the attention of those not members of 
the American Society of Civil Engineers. Mr. Starling 
is thoroughly familiar with his subject from long years 
of experience on the Mississippi River. He reviews 
the work of previous investigators, carefully describes 
the region effected by floods, and the difficulties to be 
encountered, and then elaborately details the methods 
of measurements and the results obtained. The paper 
is particularly interesting from the intricate conditions 
surrounding the problem, caused by the great lateral 
basins of overflow, the rapid change of channel area, 
ete. This paper can be obtained for $1 by addrese-ng 
Mr. ©. W. Hunt, Secretary Am. Soc. C. E., 127 E. 23d 
St., New York. 


TRADE PUBLICATIONS. 


THE CYANIDE PROCESS AND THE CYANIDE 
PATENTS. A Guide to Relief from Royalty. By 
George G. Turri, F. M. LP. A., Patent Agent, 
Melbourne, Australia. Pampb., 6 x 9 ins., pp. 17. 
1 shilling. 


This pamphlet contains a reprint of an article on 
the ‘Cyanide Terror,’ a history of the cyanide process 
of extracting gold from its ores, and an argument that 
the patents on the process are invalid. 


GAS AND OIL ENGINES. The Raymond Improved 
Gas and Oil Engine, Single, Double and Goacenese 
Cylinder, 1 to 100 HP. actual, J. I. Case Threshing 


Machine Co., Racine, Wis. Pamph., 8% x 7 ins.; 
pp. 32. 
This is an illustrated catalogue of the gas engines 
manufactured by this well-known concern, At present 


ten sizes of single cylinder engines are built, rated at 
from 1 to 20 HP; also ten sizes of double cylinder en- 
gines rated at 4 to 50 HP., and three quadruple cylinder, 





of 6, 85 and 100 HP. 
CONSTRUCTION NEWS. 
RAILWAYS. 
East of Chicago. 
AUBURN, GENOA & CHARLESTON CEN- 


TRAL.—Incorporated in West Virginia, Dec. 19, to 
build and operate a steam railway ; capital stock, 
$300,900, all subscribed ; to operate at Freeville, N. 
Y., with branch lines in the state of New York ; 
incorporators, Chas. Thompson, New York city ; 
Wm. E. Ruggles, Syracuse, N. Y.; Frank C, Cove, 
w. W. Hunt and Wm. W. Scott, of Auburn, N. Y. 
Both Auburn and Freeville, N. Y., are on the 
Auburn Division of the Lehigh Valley road. 


CINCINNATI & HAMILTON.—The Cincinnati 
“Commercial Gazette” states that a company has 
been organized, and surveys and profiles made, for 
the construction of a railway from McLain Ave. in 
Cincinnati to Dayton, a distance of about 60 miles. 
The line will run east of the Big Four, crossing its 
lines at Lockland, and from thence along the west 
line of the Miami & Erie Canal to Hamilton; thence 
along the west bank of the canal to Middletown, 
Franklin and Miamisburg and Carrollton to its 
termini at Dayton. Options on the right of way 
have been secured of a portiou and a part of the line 
has been staked and is now ready for grading. Ex- 
Governor James E. Campbell has been selected as 
general counsel of the company, and C. F. Gunckel 
assistant counsel. Peter Schwab, of Hamilton, O., 
and ponaten Calvin S. Brice are mong those inter- 
ested. 


CINCINNATI, HILLSBORO & WELLSTON.— 
Incorporatod in Ohio Dec. 17, with a capital stock 
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of $10,000, to build and operate a railway from 
Wellston, O., via Hilisboro to Cincinnati; incorpor- 
ators, M. McKeehan, J. M. Hiestand, H. C. Dawson, 
Calvin Stroup and J. M. Hughey; principal office at 
Hillsboro, O. 


EMPORIUM & MOUNT JEWETT.—Contracts 
for constructing this railway, noted in our issue of 
Oct. 31, will be let at once. We are informed that 
the line will extend from Emporium through Cler- 
mont to Hazleburst, Pa., 18 miles. The location has 
been made and capital secured. Pres., Geo. J. 
Wolf; Ch. Engr., A. G. McComb, both of Brad- 
ford, Pa. 

LAKE SUPERIOR & ISHPEMING.—This road 
is now under construction, and not in operation. as 
stated last week, between Ishpeming and Mar- 

uette, Mich.. 17.8 miles. S. S. Neff. Ch. Engr., 

arquette, Mich. 


PENNSYLVANIA.—Wnm. H. Brown, Ch. Engr., 
Philadelphia, informs us that 11 contracts have 
been awarded, as follows, for straightenin 
curves, reducing grade, etc,, on various divisions o 
this road. as advertised in Engineering News: 
the Drake & Stratton Co, has the _ con- 
tract for straightening the curves on the Phila- 
delpbia, Wiimington & Baltimore R R, between 
Elkton, Md., and Iron Hill, a distance of three 
miles. The new track will be comparatively 
straight where now it is almost one continuous 
curve. Work will be begun in a short time and 
promises to give employment to a large number of 
men the balance of the winter. Between Leaman 
Place and Kinzer’s Station a large curve will be 
taken out and the roadbed not only straightened 


but moved further north, necessitating an 
excavation of 300,000 cu. yds. and embank- 
ment of the same number. By the change 


the distance will be shortened one-third of a 
mile. B. B. Gonder of Strasburg, Lancaster county, 
gets the the first section, west of Kinzer’s: Pennell 
& O’Horn of Yonkers, N. Y., the grading of thesecond 
section; T. Benton Brown, of Philadelphia, does the 
necessary masonry for the two overhead, two under- 
grade, and two arch bridges on this section. Keller 
& Hook of Lancaster, build the arch bridge over 
Pequa Creek to accommodate two additional tracks 
and E. C. Wells, of Philadelphia. the grading and 
masonry of section three, extending from Pequa 
Creek through Gordonville toend of present four- 
track system. - Keller & Crossan have put a large 
force of men at work at Mount Joy. The roadbed 
will be entirely changed and will pass through the 
middle of the town fromend toend. At a meeting 
ofthe Borough Council on Tuesday evening per- 
mission was given (o the railway company to make 
the changes. All grade crossings will be avoided, 
and eight iron overhead bridges will be erected. 
Ke-sler & Crossan, of Lancaster, also receive the 
contract for straightening the line between Rheems 
and Elizabethtown, which includes a very heavy 
rock cut, and takes out a bed reversion in the line. 
On Pittsburg Division, the change of line between 
Lilly and Portage will save over a mile in distance, 
and over 400° of curvature. Section one was 
awarded to P. McManus,’of Philadelphia; section 
two to W. C. Stall & sons, of Altoona; section 
three to Chas. A. Sims & Co., of Philadelphia; sec- 
tion four to Gaynor & Quinn, of Pottsville; section 
five to P. McManus. Thisisa very heavy piece of 
work, but by making five contracts of it, it is ex- 
pected to complete the whole of it by July of next 
year. The change of line at Ninevah was awarded 
to the Drake & Stratton Co., which was also the suc- 
cessful bidder for the new tunnel at Radebaugh, 
west of Greensburg. This tunnel will be 2,100 ft. 
long, and save about one-quarter of mile in distance 
and over 100°. These improvements were described 
and illustrated in our issue of Dec. 12. 


JEROMESVILL#,.—Press reports state that sur- 
veys have been completed for extending to Wooster 
the railway being built by H. B. Camp, of Akron, 
O, The road is already in operation for freight 
traffic from Shreve to Jeromesville, 14 miles, as 
noted in our issue of Oct. 24, 


LOUISVILLE, NEW ALBANY & CHICAGO.— 
This company is reported as contemplating the con- 
struction of a branch, which will leave the main 
line between Limedale and Putnamville, Ind., pass 
in a southwest direction through Clay county, and 
probably have its terminus at Linton in Greene 
county. Ch. Engr., F. Hall, Chicago. 

SMETHPORT & OLEAN.—Contracts will be let 
at once for building this raiiway from Smethport, 
Pa., to Portville and Olean, N. Y., a distance of 26 
miles. The company was incorporated Dec. 5 with 
a capital stock of $400,000, as noted in our issue of 
Dec. 12, and we are informed that the line has been 
located and the capital for the construction all se- 
cured. The officers are the same as of the Em 
rium & Mount Jewett, previously noted. Ch. 
Enyr., A. G. McComb, Bradford, Pa. 


SOUTH JERSEY.—This company is reported as 
preparing to buiid an eight-mile brauch to Ocean 
City, N. J. F. J. Gowen, Receiver, Philadelphia. 

WASHINGTON CONNECTING. — Incorporated 
in Pennsylvania Dec. 17, to build a steam railway 
from Canton tewaship, Washington county, to a 
— nee the ae oe Sao orn 83 cane 

Jalle .; capital stoc ,000, wit y pai 
in; Paes. Wes. H. Hays, Pittsburg. 










Southern. 

fag my, tonal NORTHEASTERN. 
ated in Tennessee by the reorganizati 
of the East Tennessee Land Co. and oweerlon ta 
company's line in Berne-nd a counties and 

e narrow g on e sout i . 
Pres., I. K. Funk, New York. re ee eever; 

NORFOLK & WESTERN,—This com ‘ 
— about to double-track five miles eo 

tweeen Lyck Branch and North Fork Junction 
oe an — is — — on contract for the 

rst one-mile section has beena 
Sexton, of Roanoke, Va. —— 

SPARTANSBURG & HENRIETTA.—Ett 
being made at Spartansburg, S. U., to ce the 
construction of a railway to Henrietta, N. C., on 
the Seaboard Air Line. The distance is 26 miles 
and it is expected that the money for the grading 
will soon be raised. 

Northwest. 


WASHBURN, BAYFIELD & IRON RIVER — 
We are informed that this railway is eames from 
Bayfield, via Washburn to Iron River, Wis., a dis 


tance of 664¢ miles. The surveys have been com- 

pleted and Bayfield county has voted $240,000 in 

bonds to aid the construction. The right of way is 

now being secured. It is not known when contracts 

will be awarded. Pres.. W. E. MeCord, Chippewa 

ee Wis.; Ch. Engr., Geo. L. Davis, Grand Rapids, 
ich, 


—Incorpor. 


South west. 


CHICK ASAWBA, LUXORA & GILMORE.—In- 
corporated in Arkansas, Dec. 14, to build a railway 
from the town of Chickasawba to Luxora, Ark., 121, 
miles ; oe stock, $100,000; incorporators, B. A. 
Bugg, L. W. Gosnell and others. 

Rocky Mt. and Pacific. 


CALIFORNIA EASTERN.—Those interested in 
the reorganization of the Nevada Southern, now 
the California Eastern, are reported to have decided 
to commence work soon on the proposed extension 
from Manvel, Cal., to Good Spring, and it is prob 
able that further extensions will be made into 
Southern Nevada and Utah. Robt. Seibert, Re- 
ceiver, Manvel, Cal. 


SAN DIEGO, PACIFIC BEACH & LA JOLLA. 
—C.D. Boyd, Gen. Supt.. San Diego, Cal., is re- 
ported as awarding contracts for extending this 
railway about 50 miles. 

UNION PACIFIC, DENVER & GULF.—Colorado 
papers state that the old Colorado Central road will 
probably be rebuilt between Fort Collins and Chey- 
enne and about six miles of new road be built be- 
tween La Salle and Greeley. The condition of the 
entire system is much improved and the road is 
now in better shape than ever before. F. Trum- 
bull, Receiver, Denver, Colo. 


STREET AND ELECTRIC RAILWAYS. 


ELLSWORTH, ME.—Geo. E. Macomber, of Au- 
gusta, Me., has submitted a proposition for the con- 
struction of an electric railway trom Ellsworth Falls 
to this city. 

BENNINGTON, VT.—The Bennington & Wood- 
ford Electric Ry. Co. bas decided to spend $20,000 in 
extending its road to Glastenbury, 4!¢ miles, and it 
is stated that a number of other improvements will 
be made.——It is stated that surveys have been com- 

leted for the proposed electric railway to North 
Beankigton and Hoosic Falls, N. Y., 84¢ miles, and 
that contracts for the construction will soon be 
awarded. 

SPRINGFIELD, VT.—Surveys are being made 
for an electric railway to Charlestown, N.H. It is 
proposed to build a standard gage road in order 
that freight can be hauled over it. A steam rail- 
way has n projected from this place for several 
years, and several surveys have been made. It is 
stated that Boston parties have offered to build 
the electric railway provided the charter granted to 
the Springfield Electric Ry. Co. by the last legisla- 
ture 1s transferred to them. ' 


BOSTON, MASS.—A local paper states that a 
railway deal is under consideration which contem- 
plates a syndicate to control the West End St. Ry. 
ote and which wiil proceed to the construction 
of an elevated road, under the Meigs’ system some- 
what modified. Henry M. Whitney, Willard How- 
land, and George H. Towle are mentioned in con- 
nection with the scheme. 


DEDHAM, MASS.—The selectmen have granted 
a franchise to the Norfolk Central St. Ry. Co. for an 
electric road, 10 miles long, from Dedham Centre to 
East Walpole with a branch to West Dedham; capi- 
tal stock, $75,000; directors, Hon. John R. Bullard, 
Thomas T. Kobinson, Henry C. Delano, Dr. John 
W. Chase and Ferdinand F, Favor, ali of Dedham; 
Francis Doane, of Norwood, Mass., and A. A. Whit- 
tier, of Boston. Itis thought that the road will be 
ready for operation by July. 

SHELBURNE FALLS, MASS. — Maynard & 
Sprague, 9 Maple St., Springfield, Mass., have pre- 
pared plans for the proposed electric road to Colrain, 
estimated to cost $50,000 without the equipment. 
Estimates for the overhead work and equipment 
will soon be received. 
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COHOES, N. Y.—The Cohoes City Electric R. R. 
Co. has just completed the Johnson Ave. bridge. 
thereby opening its belt line around the city. The 
company has also completed its extension toward 
West Troy as far as the city line of Cohoes, and the 
remaining 1% miles wil! be built in the spring. con 
necting at Congress St. bridge, West Troy, with the 
Troy-Albany Electric R.R. 


NEW YORK, N. Y.—The American-China De- 
velopment Co. filed articles of incorporation at 
Trenton, N. J.. Dec. 20. to operate railways, steam- 
ship, telegraph and telephone lines in China; capi- 
tal stock, $1,000,000. Among the incorporators are 
Frank Trenholm, of New York: D. H. Lyon, of 
Greenwich, Conn., and S. S. Walters, of Jersey 
City. 


ROCHESTER, N. Y.—The Windsor Beach & 
Summerville Electric R. R. Co. has been incor- 
porated to build a line from Forest Lawn to Sum- 
merville, along the lake shore, six miles. The road, 
the report says, is to be completed by July. E. 0. 
MeNair, of Warsaw. N. Y., and Edward Elwanger, 
A.J. Johnson and J.C. Tone, of Rochester are in- 
terested. 


JERSEY CITY, N. J.—The Sprague Electric Ry, 
Co. has been incorporated to construct railwavs. 
light and power plants, etc,: capital stock. $1,900.- 
000, with $1,00 naid in; incorporators, Frank J 
Sprague, Chas. M. Sprague, Chas. A. Benton, of 
New York; Fdward C. Platt. of Brooklyn, N. Y, 
and Howard F. Gurney, of Jersey City. 


CORRY, PA.—S. J. Franklin, Ch. Engr. Corry 
St. Ry. Co., Warren, Pa., writes us that the right 
of way will he secured and surveys made in Jan- 
uary. The capital for the construction of the road, 
which will be four miles long, has been secured. 
The time for letting the contracts has not been set 
but it is expected to have the road in operation by 
June. Pres., Manley Crosly, Corry. 

GREENSBURG, PA.-- Press reports state as fol- 
Jows: An electric railway is to be built, starting at 
Derry, thence to Latrohe. to Youngstown, three 
miles to the south, to Whitney, and the extensive 
Lippencott and Hostetter coke plants, and to St. 
Xavier's Academy, about 20 miles in length. 
Among the parties interested are Col. Hugh Keogh, 
of Lancaster,S. H. Miller and E. Saxman, Man. 
Saxman Coal & Coke Co., of Latrobe. 


JENKINTOWN, PA.—Plans are being made for 
an extension of the York St. Rv.. through Jenkin. 
town and the vroperty of the Wharton Switch Co. 
to a point on Willow Grove pike, and from there to 
Glenside. Another line will come up over the route 
surveyed several years ago for the Philadelphia & 
Northern R. R., from Wister Station to Glenside. It 
is said that the contract for the construction of this 
line has already been awarded. and that it will be 
built next summer. Supt., C. E. Long, York, Pa. 

LANGHORNE, PA.—The Newtown, Langhorne & 
Bristol St. Ry. Co. has secured the right of way for 
its electric road, about 12 miles long. from Bristol to 
Langhorne. We are informed that the contract for 
the section from Langhorne to Langhorne Manor, 
including outside construction and car equipment 
and power-house has been awarded to &. Ss. W. 
Brubaker, of Lancaster, Pa. The outside construc- 
tion is nearly completed and the road will be in 
operation early in January. Pres.. Henr Ww 
Watson, Langhorne; Ch. Engr., J. H. Terry 
Philadelphia. 


PITTSBURG, PA.—The Pittsburg, Braddock & 
McKeesport Ry. Co. has been incorporated to build 
an electric road; capital stock, $66,000; Pres., C. H. 
Johnston, Pittsburg; directors, John C. Miller and 
Wm. Robinson, Pittsburg.——A charter was issued 
recently to the City Incline Plane Co. to build 
a passenger incline plane from a point on Fourth 
Ave. over the Monongahela River, to the top 
of Mount Washington. The company starts out 
with a merely nominal capital stock of $1.000, and 
with J. W. Patterson, E. K. Morse, Engr., 706 Penn 
Ridg., Pittsburg: James F. Grimes, Gen. Man. 
Knoxville Land & Improvement Co.: Webster W. 
Murray, Pres. St. Clair Water Co.; John P. Moore, 
Gen. Supt. Knoxville Land & Improvement Co., as 
directors. Plans have been prepared for a struct- 
ure 3,500 ft. long and 40 ft. wide. with double 
tracks and with a grade of between 9 and 10%. The 
plans include a suspension span over the Mononga- 
hela River of 1,300 ft. The towers at each end will 
be 250 ft. high. The floor at Carson Ave. will be 
about 200 ft. above grade while at the Mount Wasb- 
ington end it will be 350 ft. high. The estimated 
cost is $1,000,000. 

PHILADELPHIA, PA.—J.C. McNaughton, 2034 
Race St.. Philadelphia, has petitioned the council 
for permission to construct the Enterprise St. Ry., 
the East Philadelphia St. Rv. and the Western 
Philadelphia St. Ry., allcovering a total of about 50 
miles of streets. Charters were granted to the 
companies for the construction of these lines on 
May 14, 1889. 

CHARLESTON, W. VA.—The Charleston Electric 
Ry. & Power Co. has been inco ted, with a 
capital stock of $500,000; directors, Neil Robinson, 
E. S. Buttrick, D. W. Patterson and F. H. Markell, 
Charleston.——The Charleston Traction, Light & 
Power Co. has’ been in rated. with a capital 
stock of $500,000. by W. A. MacCorkle, Malco!m 
Jackson, M. M, Williawson, of Charleston, 


LOUISVILLE, KY.—Estimates are wanted for 
the construction of the proposed 30-mile electric 
road between Louisville and Fairfield, and for 
equinping the road. Ch. Eogr., Rowland Cox, care 
of W. B. Hoke, 435 West Jefferson St., Louisville. 

HICKSVILLE, O.—James B. Colgrove, of Wash- 
ington, D.C.. Pres. Fort Wayne. Hicksville & Bryan 
Electric R. R. Co., has been granted the right to use 
the streets of Fort Wavne. Ind, and the county 
commissiqners will no doubt grant the use of the 
public highways. All the preliminary preparations 
have been made and as soon as snfficient stock is 
sold, it is stated that preparations for construction 
will be made. 

FORT WAYNE, IND.—A Cleveland, O., syndi- 
cate is said to have closed a deal by which the en- 
tire street railway system of this city goes into its 
hands. The new comnany will be known as the 
Consolidated Electric R. R. Co., embracing all the 
lines in Fort Wayne. The capital stock is $1,500,‘ 00 
and a mortgage of $1,590,000 bas been filed to cover 
the bonds of the companv. It is stated that the 
Cleveland syndicate will expend at once $300,000 in 
improving the property, extensions and additional 
equipment being intended. Pres. John J.Shipperd, 
Pres. Evansville St. Ry. Co., Evansville, Ind, 

HUNTINGTON, IND.—It is stated that W. E. 
Avery and F. Hunt. of Detroit, Mich., were regis 
tered at the Exchange Hotel Dec. 15, being here in 
the interest of the proposed Huntington, Columbia 
City & Ligonier Electric Ry. Work was to be be- 
gun on Dec. 17 grading the line, and a gang of men 
now at work grading onaline near Peru will be 
brought here and put to work. 


ISHPEMING, MICH.—Press reports state as fol- 
lows: Hiram A. Burt, projector of the Marquette & 
Iron Range Ry., bas a plan that acompany will soon 
test for building a line to Marquette. 15 miles. There 
is a fall of 800 ft. to Marquette. and Mr. Burt pro- 
poses to make the road atrolley line, without a 
power plant. Each train will have a motor car 
fitted with a dynamo. All the energy created by 
gravitation as the loaded trains desccnd will be 
converted into electricity, except as much as is re- 

uired to carry the train along at a fair rate of speed. 

his power will then be transferred to the emptv 
train going up the hill. The difference between the 
weight of the loaded and empty trains will over- 
come the loss by friction. 


CHICAGO, I{LL.—The Englewood & Chicago 
Electric St. Ry. Co. has secured a permit from the 
commissioner of public works to construct tracks, 
under an ordinance passed in May, 1893, by the 
council. The road isto bein Hyde Park and the 
Town of Lake, covering in the latter district the 
extreme southwestern portion of the city. The 
capital stock has been increased from $1,500,000 to 

2,000,000. Pres , E, F. Cragin. 

ELGIN, [ILL.—W.S. Gamble, Elgin, has made 
surveys for the Carpenterville, Elgin & Aurora 
Electric Ry., through Clintonville, Coleman, St. 
Charles, Geneva and Batavia to Aurora, 24 miles. 
The construction, we are informed, will be begun 
at once. 


WATERLOO, IA.—The Waterloo & Cedar Falls 
Rapid Transit Co. has been incorporated to con- 
struct a street railway between “Cedar Falls and 
Waterloo. Capital stock. $600,000. Incorporators: 
C. J. Fasselman, J. H. Bowman, L. S. Cass and J. 
H. Rafferty. 

MANKATO, MINN.—We are informed that an 
electric railway is now under consideration. It is 
proposed to give the citw lighting to any strong 
company which will build the street railway here. 
which with commercial lighting and furnishing 
power will make a good business for a company. 
M. B. Haynes, Cy. Engr.; Calvin Smith, Cy. Clk. 

SOUTH SIOUX CITY. NEB.—The South Sioux 
City Traction Co has been incorporated with a 
capital stock of $50,000. by T. L. Eaton, Henrv J. 
Taylor, C. A. Benton, D. L., Plumer and E. H. Bur- 
gess. 

COLORADO SPRINGS. COLO.—Itis reported that 
the Cripple Creek Electric Car & Power Co., com- 
posed of Pittsburg capitalists, has been organized. 
The company vroposes to connect Cripple Creek 
with Colorado Springs and Canon City; also to fur- 
nish power to the mipves. Another company has 
been recently organized to connect the railways 
with various paying mines scattered about the 
camp for freight as well as passenger traffic. The 
latter system will be 35 miles long. 


TERRELL. TEX.—It is reported that E. H. R. 
Green, Pres. Texas Midland R. R.., is figuring on the 
practicability and probable cost of operating trains 
on the road by electricity. 

CHICO, CAL.—Press reports state as follows: 
The project of building an electric railway from 
Biggs to Palermo and Honcut, crossing the Feather 
River near the Alexander & Hamman and W. Treat 
& Son division line, is under consideration. This 
would necessitate a bridge across the river, which 
is needed for a public wagon way, as well as for 
an electric railway. The same line extending from 
Biggs to Gridley and from Palermo to Oroville, 
thence to Chico, would make a complete connection 
of all the principal towns in the county, and its con- 
struction is a probability. 3 

OAKLAND, CAL.—E. P. Vandercook, of this 
city, is making arrangements for a projected elec- 





tric railway from Oakland to Livermore and Corral 
Hollow. 


SAN JOSE, CAL.—W. T. Weber. of Burlington, 
Ia.. has proposed a plan for constructing an elec- 
tric road to Saratoga and Palo Alto, estimated to 
cost $200,000. If the people along the route will sub 
scribe $60,000 an eastern syndicate will put up the 
remainder. It is stated that work can be begun at 
once. 

MONTREAL, QUE.—The Montreal St. Ry. Co. 
has petitioned for permission to extend its road up 
Mount Royal to the park. Pres., M. J. Forget; 
Man., G.C Cunningham. 


QUEBEC, QU E.—Press reports states that at the 
Jast meeting of the Montmorency Electric Light & 
Power Co, it was devided to accept the offer of the 
American capitalists backing H. J. Beemer. The 
total stock represents $100,000 at its par value, and 
for this the shareholders receive $600,000, at the rate 
of $150 per share. The undertaking will now be 
fused into the company which Mr. Beemer has or- 
ganized to take over the Quebec & Montmorency 
Ry., and to build and run Lis Quebec electric street 
railway, and will have a capital of $2,000,000. 

RIDGEWAY. ONT.—The Crvstal Beach Improve 
ment Co. bas decided to build an electric railway 
between Crystal Reach and Ridgeway, a distance of 
two miles, according to reports 


ELECTRIC LIGHT AND POWER 

TAUNTON, MASS.—The council is considering 
the question of a municipal electric light plant. 

NEW ROCHELLE, N. Y.—Geo. T. Davis, of the 
citizens’ committee, writes us that the question of 
an electric light plant is now under investigation 

ROCHESTER, N. Y.—The board of supervisors 
recently received bids from the following for eqnip- 
ment for lighting the new court house with either 
electricity or gas. to cost $18,000: Archer. Pancoast 
Co., New York; Acme Gas Fixture Co., Bridgeton, 
N. J.; Mitchell. Vance Co.. New York: C. K. Sum 
merhays Co.. Rochester: De Kosenco & Hethering- 
ton Mfg. Co., Philadelphia, Pa.: Oxley & Enos Mfg. 
Co , New York; J. B. Snyder, Rochester. Some of 
the firms made two bids, but all at $18,000. 


TULLY, N. Y.—H. W. Ring, Village Clk., writes 
us that on Dec. 21, by 2 vote of 28 for to 23 against, 
the village decided in favor of electric lights. 


HUBBARD, O.—Bids ar2 asked until Dee. 39 for 
constructing an electric light plant. John Powers, 
Clk. 


SMITHVILLE, TEX —Plans and bids are asked 
for an electric light plant and water-works. M. 
Burleson, Secy. Smithville Town Co. 


COLTON. CAL.—Bids are asked until Jan. 6 for 
constructing an électric light plant. Elec. Engr., 
E. O. Sharpe, Riverside, Cal. 


RIVERSIDE, CAL.—Bids are asked until Dee, 30 
for constructing an electric light plant. Elec. Engr., 
E. O. Sharpe, Riverside. 


LOS ANGELES, CAL.—Bids are asked by the 
board of supervisors until Jan. 22 for a franchise 
for the transmission of electric power from Kern 
River, in aceordance with the application of Chas, 
Forman and others. 


TRENTON, N. J.—Bids are asked until Jan. 1 for 
lighting the streets for one to three years. C. E 
Murray, Cy. Clk. 


PHILADELPHIA, PA.—The council has voted to 
set aside #62,000, the balance of the electric light 
appropriation, fora fund for a municipal electric 
plant. ° 


CHARLOTTSVILLE, VA,.—It is stated that the 
Charlottesville & University of Virginia Electric 
Light and Gas Co. has made a proposition to light 
the city. 


DUBLIN, GA.—Albert R. Arnan, Cy. Clk., writes 
us that an election will be held Jan. 12 to vote on 
the question of issuing $25,000 of 30-year bonds for 
electric lights and water-works. 


HENDERSON, KY.—Pierce & Richardson. Man- 
hattan Bldg.. Chicago, [ll., are reported as having 
been engaged by the council to prepare plans for an 
electric light plant. It is probable that bids will 
soon be asked for constructing the power house. 
H. B. Hart, Chm. Com. 


WAY CROSS, GA.—The Satilla Mfg., Way Cross, 
proposes to purchase a 1,000-light incandescent dy- 
namo, 50-light are dynamo, 150-HP. engine and two 
60 to 80-HP. boilers, according to reports. 


GAINESVILLE, FLA. —H. E. Taylor, J. M. 
Graham and F. W. Cole, it is stated, have asked the 
council for a franchise. 


ALEXANDRIA, LA.—It is reported that the 
municipal electric light plant is to be enlarged, and 
new boilers, dynamos and engines purchased. 

LEXINGTON, KY.—Bids are asked until Jan. 1 
for constructing an electric plant of about 400 are 
lights capacity. H. T. Duncan, Mayor: J. M. Roche, 
Secy. Ky. Water, Heating & I!luminsting Co. 


MARQUETTE, MICH.—The light and power 
commission, we are informed, has been allowed 
$4,000 for improving the light plant 
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CASEVILLE, MICH.—The Caseville Electric 
Lighting Co. has been organized, and, it is stated, 
will soon begin work upon a plant. 

MADISON, IND.—R. E. Richardson, of Pierce & 
Richardson, Elec. Engrs., 1409 Manhattan Bldg. 
Chicago, IIL. is making estimates for an electric 
light plant and railway for this place. 

MANKATO, MINN.—The city wishes to contract 
for electric lighting, as noted more fully under Street 
and Electric Railways. M. B. Haynes, Cy. Engr. 

ST. PAUL, MINN.—L, W. Randlett. Cy. Engr., 
is reported as baving been directed to prepare esti- 
mates for a municipal electric light plant. 

BEATRICE, NEB.—The council bas called an 
election for Jan 3). to vote on the questions of 
issuing $10,000 in bonds for an electric light plant. 

WESTPORT, MO.—The question of issuing $75,000 
in bonds for an electric light plant, water mains, 
etc., is being considered according to reports. 

OGDEN, UTAH.—Rbodes Bros., Denver, Colo., 
are said to have been awarded the contract by the 
Pioneer Electric Power Co., for the construction of 
a water power plant. The entire plant will include 
a dam 450 ft. long. a power house with 10 1,000-HP. 
dynamos, six miles of 6-ft. pipe, and is estimated 
to cost $1,250,000. Work will be begun in the spring. 
Secy. and Treas., C. K. Bannister, Ogden. 

BEEVILLE, TEX.—A company has been organ- 
ized to build an electric light plant. Geo. W. 
Greathouse is interested. 

MEXICO, MEX.—Press reports state as follows: 
Manuel! Fernandez Leil, Sec. Dep. Fomento, in be- 
half of the Executive, has entered into a contract 
with W. Breckman, representing Siemens & Halske, 
of Chicago, Ul., for the transmission of water 
power to this c:ty and other states from the falls 
in the municipality of Tenancingo. By the terms of 
the concession the concessiouaires agree to utilize 
the hydraulic force produced by the falls of San 
Simon Atlocomulco and Achayatia for the purpose 
of transwitting and generating electrical energy to 
this city, the Federal district and neighboring 
states. 


NEW COMPANIE3.—Charleston Traction, Light 
& Power Co. Charleston, W. Va., $500,000; W. A. 
MacCorkle, Malcolm Jackson, M. M. Williams, A. 
W Watrous, Charleston. 

La Capital Co., Portland, Me.; $1,500,000, to carry 
on the business of electric lightning and heating; 
Theo. N. Vail, Lyndon, Vt.; Treas,, Francis A. 
Houston, Boston, Mass. 

Walker Company, of Cleveland. O.; $2,500,000, with 

2,000 paid ia; to manufacture electric generators 
and motors andall other kinds of electrical appara- 
tus:"$2,500,000; John Ludwig, Brooklyn, N. Y.; Chas. 
N. King, and Martin W. Dixon, Jersey City, N. J. 

Norfolk Electric Light & Power Co., $15,000; Paul 
K. Boyd, B. N. Sperry, Geo. Russel. 

Consolidated Water & Electric Light Power Co., 
Sheffield, Ala.; $250,000; this company through E. F. 
Easien was granted a franchise to supply water and 
light as noted in our issue of Nov. 28. Pres.. E. F 
Enslen, Birmingham, Ala.; Secy. and Treis.. C. B. 
Ashe, Sheffield; directors, L. A. May, F. V. Evans, 
W. KR. Brown. 

Lord Electric Co., Boston, Mass.; $15,000: to 
to manufacture electric appliances, etc ; Pres., Fred 
W. Lord: Treas., Thos. P. Curtis, of Boston. 


BRIDGES. 


BELFAST, ME.—We are informed that plans 
have been prepared for the proposed bridge over 
Belfast Harbor, but no money has yet been appro- 
priated. L. H. Murch, Cy. Clk. 


BANGOR. ME.—The Maine Central R. R. Co. has 
peen authorized to build a $10,000 steel bridge over 
its tracks at Veazie lower crossing, according to re- 
ports 

NEWTON, MASS.—H. D. Woods, Cy. Engr., 
writes us as follows about the bridges for the 
depression of the tracks in Newton, mentioned in 
Kvgineering News: These structures are highway 
bridges over a four-track road. They are to be of 
steel with solid floors. the floorsystem in most cases 
being only 18 in. in depth, head room above the 
track 16 ft. These bridges are to be constructed by 
the Boston & Albany Ry. Co. 

LONG ISLAND CITY, N. Y.—It is stated that 
the supervisors of Queens and Kings have been 
directed by the war department to begin the con- 
struction of the Newton Creek bridge at once, and 
that if work is not begun at once the department 
wil! build the structure. The bids, together witha 
description of the proposed structure was published 
in our issue of Aug. 8. 


ROCHESTER, N. Y.—Chas. N. Bastable writes us 
that the supervisors do not intend to build a bridge 
oven the Genesee River at Rush, as was reported in 
local papers. 

PATERSON, N. J.—The construction of a new 
bridge at West St. is being considered. Geo. F. 
Fenerstein, Freeholder, may be able to give informa- 
tion. 

EASTON, PA.—A cantilever bridge of two spans 
of about 300 ft. each is to be built over the Delaware 
River at this point, according to reports. The plans 
were prepared by Prof. J. M. Portes, of Lafayette 
College, Easton, for the Delaware Bridge Co, 


HARRISBURG. PA.—Nelson & Buchanan, Cham- 
bersburg, Pa.. have been awarded the contract for a 
bridge 100 ft. long to cross the tracks of the North- 
ern Central R.R. at Bridgeport. The Harrisburg & 
Mechanicsburg Electric Ry. Co, will build the bridg>. 


OIL CITY, PA.—A. T. Hyde, Cy. Engr.. writes 
us that the County Commissioners at Franklin, Pa., 
will build an iron bridge of one span of 180 ft. on 
a already completed at Center St., Oil 
yity. 

WILKESBARRE, PA-—Bids will probably be re 
ceived in the spring for a viaduct 1,075 ft. long over 
the railway tracks for the Wilkes-Barre & Wyoming 
Valley Traction Co. Ch. Engr., W. H. Sturdevant. 

DANVILLE, V A.—Bids are asked until Jan. 6 for 
constructing an iron or steel bridge with stone 
abutments, according to reports. Address P. B. 
Farmer or R. A. James. 


CLEVELAND, O.—It is reported that the river 
improvement commission has indorsed Mayor 
McKison’s plan to build a new bridge across the 
railway tracks at the foot of Seneca St. and to 
drive a line of piles 225 ft. into the lake. 

CINCINNATI, O.—Frank Krug, County Engr., 
estimates the cost of a bridge over Muddy Creek, 
in Green township, at about $2,510. 

INDIANAPOLIS, IND.—The county commis- 
sioners will soon be petitioned to build a bridge 
over White River, near the Hyde Farm.——The bids 
for constructing the steel bridge over White River, 
near the soutbern limits of the city, have been re- 
turned by the county commissioners. No work 
= be done before spring. J.T. Hunter, Clk. Co. 


DETROIT, MICH.—Press reports from Washington 
state as follows: Senator McMillan introduced a bill 
authorizing the Michigan Central Bridge Co. to con- 
struct a railway bridge across the Detroit River at 
Detroit. The bill provides that the bridge shall 
consist of three unbroken spans between the bulk- 
head lines on the two sides of the river. The 
length of the main channel span is to be not less 
than 1,100 ft. in the clear. Only two piers are al- 
lowed inside the bulkheads and they are to be lo- 
cated by the secretary of war. 

RICHMOND, IND.—The city engineer has sub- 
mitted preliminary plans for a new bridge, 620 ft. 
long, over White River at Main St. 

GREEN BAY, WIS.—Bids are asked by the coun- 
cil, until Jan. 10, for building a steel drawbridge on 
stone abutments. with a center pier span of about 
157 ft. long and 28 ft. wide. Jos. F. Rothe, 318 North 
lith Sc., Green Bay. 

ROCHESTER, MINN.—Bids are asked until Jan. 
7 for constructing a steel bridge over the Zumbro 
River. The ridge will be of one or two spans, and 
about 200 ft. long,on masonry foundations. C. H. 
Wagoner, Clk. 

ELK POINT. S. DAK.—We are informed that it 
is proposed to construct a bridge over the Sioux 
River, between Union County, S. Dak., and 
meng County, Ia. Address the county commis- 
sioners. 


PLATTSMOUTH, NEB. — Press reports state 
as follows: The Burlington & Missouri River 
R. R. Co. is making arrangements to protect 
the bridge across the Missouri River at this point, 
as the river has been and is now cutting th? bank 
away atarapid rate just above the structure and 
opposite this city. 


DENVER, COLO.—The Gunnison River Bridge 
Co. has been incorporated to build a bridge over the 
Gunnison River at Deita, capital stock, $10,000; in- 
corporators, Henry Kohler, Jesse C. Hart and F. H. 
Bullen. 

KANSAS CITY, MO.—F. J, O'Flaherty, County 
Surv., writes us that the contract for an iron bridge 
of two deck spans of 33 ft. and 40 ft. respectively, 
and also 20-ft. steel I beam approach, has been 
awarded to the Kansas City Bridge Co., at $774. All 
work of this kind is awarded by public outcry and 
a record is kept only of the successful bid. 


WACO, TEX.—The city secretary writes us that 
there has been no action taken on the question of 
constructing a bridge over the Brazos River by the 
commissioners, as was reported in local papers, and 
from present indications there will not be anything 
done for some time. 

INDIANAPOLIS, IND.—Bids are asked by the 
board of public works until Jan. 3 for the construc- 
tion of the superstructure of the plate girder bridge 
on Meridian St., over Pleasant Run. The bridge is 
78 ft. span, 30 ft. roadway, 6 ft. sidewalks; girders, 
7 ft. Gin. deep, yin. plate; floor beams, 36 in. deep, 
fs-in. plate; brackets for sidewalks stringers 12 in. 
and 7 in., I-beams, 32 and 15 Ibs. a ft; floor, 3-in. oak 
on roadway, 2-in. on sidewalk; bridge designed for 
100. ibs. a sq. ft. on road way and 80'lbs. on sidewalk. 

EL DORADO SPRINGS, MO.—Itis reported that 
the new $14,00) bridge over the Sac River at this 
place has been carried away by high water. 

TOPEKA, KAN.—Keepers & Thacher, 33 Tele- 
phone Buildinz, Detroit, Mich., have been directed 
to prepare plans for a Melan arch bridge ove: the 
Kansas River, estimated to cost about $135,000. I[t 

is stated that the plans will be ready early in Feb- 
ruary, after which bids will be asked by the county 
commissioners, 


BUILDINGS. 


WATERVILLE, ME.—The construction of a new 
city hall, estimated to cost $50,000, is being consid 
ered, according to reports. 

NEWTON, MASS.—An architect will probab|,y 
soon be engaged tp prevare plans for a $150,000 high 
school building. Address Henry Tolman, 41 Hig), 
St., Boston. 

HARTFORD. CONN.—A new city hall to co 
$90,000 is reported as in contemplation. 

WATERBURY, CONN.—John Moriaty is int. 
ested in a $125,000 theater to be built on Main S: 
near Centre. 

ALBANY,N. Y.—IL. G. Perrys, State Arch., ha. 
submitted seven specifications for the completion of 
the capitol building. Some changes will be made. 
piss 8 which bids will probably be asked for the 
work. 


BUFFALO, N. Y.—Bids are asked until Jan. 3. 
for constructing a 16 room school building at Dela. 
van Ave. and Moselle St. R. G. Parsons, Secy.. 
Pd. Pub. Wks.—Richard A. Wa‘te, German Insur. 
ance Bldg., Buffalo, has submitted plans for a 
fourth story and two 4story wings estimated to 
cost avout $750,000.-—_F. C. H. Mohr, 265 Utica St.. 
bas prepared plans for a 6-story brick, stone and 
terra cotta building for an Odd Fellows Home on 
the north side of William St., east of Jefferson St. 
It will be built on the steel construction plan. 
Estimated cost $50,000. 

BINGHAMTON, N. Y.—The county supervisors 
have directed the committee on public buildings to 
advertise for bids for constructing a new jail. 

NEW YORK, N. Y.—Plans have been filed by 
the Commercial Cable Bldg. Co., 253 Broadway, for 
a 21-story office building at 18 and 20 New St. and 
extending through the block to 20 and 22 Broad 
St.; estimated cost $1,000,000; Archs., Harding & 
Grooch, 253 Broadway; by Alexander Brown, Jr., 
245 West 54th St., for a six-story brick building at 
Jay and Staple Sts. for a fruit exchange to cost 
$100,000; by the Colonial Real Estate Association, 
3.9 Broadway, for a 10-story brick store building at 
53 to 57 West 14th St., to cost $250,000; and by 
Donald Mackay, of Englewood. N. J.. and of Ver- 
milye & Co., bankers. New York, for an 18story 
stone and brick building at Nassau and Pine Sts. to 
cost $350,000. A 5-story brownstone building now 
stands on the site. which will soon be torn down. 
Arch., Jokn R. Thomas, 160 Broadway.——A. S. 
Townsend, 1.300 Broadway, has prepared plans for 
a $500,000 office building.——Brunner & Tyron, 36 
Union Square, have prepared plans for a $300,000 
temple. 

PATERSON, N. J.—Judge James Inglis, Jr.,of Pat 
erson; MosesE Worthen, of Passaic, and Geo. Warts, 
of Paterson, have been appointed a committee to 
superintend the erection of a county court house 
250 = 200 ft., to cost $200,000. 

BEAVER FALLS, PA.—A movement is reported 
to build a large hotel at 7th Ave. and llth St. John 
White and J. F. Howartb are interested. 


McKEESPORT. PA.—R. E. Stone has had plans 
repared for an office building 114 ft. high, to cost 
$100,000. on Market St. 


PITTSBURG, PA.—Henry Phipps, Jr., has 
given $50,000 to build an addition to the Phipps 
Conservatory in Schenley Park. The plans for this 
new wing will soon be finished. Edward M. Bige- 
low, Dir. Pub. Wks. 


CLEVELAND, O —John Eisenman, Arcade Bidg., 
Cleveland. has prepared plans for a large govern- 
ment building in this city, according to reports. 

COLUMBUS, O.—D. H. Burnham & Co., Rook- 
ery Bidg., Chicago, I!]., are preparing plans fora 
three story station, 500 x 100 ft., for the Pennsyl- 
vania Co., to cost about $500,000. Work will prob- 
ably be begun in the Spring. 

PEORIA, ILL.—Bids are asked until Jan. 4 for 
constructing the Illinois asylum for the insane. 
Henry Alexander, Secy. F 


CHICAGO, ILL.—Press reports state as follows: 
The Northwestern Dai trustees have decided 
to erect a modern office building on the university 
a of the old Grand Pacific Hotel site, corner of 

a Salle and Jackson Sts. At a meeting of the 
trustees Dec. 14, at the residence of Orrington Lunt, 
in Evanston, a quorum of the university building 
committee instructed Dr. R. D. Sheppard, the busi- 
ness agent of the university, to prepare plans for a 
building.’ The structure will be about 10 stories 
high and will cost about $1,500,000. 

DULUTH, MINN.—The city clerk has been di- 
rected to advertise for bids for erecting an armory 
and market house. Archs., Radcliffe & Wil- 
loughby. 

JEFFERSON CITY, MO.—It is reported that it 
S proposed to issue $60,000 in bonds for a new court 

ouse. 

DALLAS, TEX.—A. B. Bristol, Jr., Arch., has 
plans for two warehouses to cost $80,000 and $60,009 
each, work on which will be begun soon, according 
to reports. 

SAN FRANCISCO, CAL.—The harbor commis- 
sioners received the following bids for the construc- 
tion of the new union station and ferryhouse, esti- 
mated to’cost about $600,000. Masonry—C. F. McCar- 
thy, $167,000 to $218,000; M, McGowan, $232,900 to $247,- 











5300: John McCarthy, $233,740 to $246,500; Richard- 
son & Gale, $242,950 to $291.657; Thomas Butler, 
$234,933 to $290,353; Miller & Beck, $246,540 to $258.- 
540; Rae Building Co.. $256,715 to $275,026: J. H. 
Mackay, $268,000 to $283.000. Wrought, steel and 
~ east-iron— Risdon Iron Works, $188,000; C. F. Me- 
Carthy, $199,645; San Francisco Bridge Co., $203,863; 
Colton Bros. & Co., $208.000; Western Iron Works, 
$209,700, Ralston Iron Works, $216.950; B. P. N. 
stle, $249,592. Carpentering, plastering and 
glazing —Bateman Bros. J. . MeKay, C. 
F., McCarthy. J. W. Wissinger. Concannon 
& Shay, T. H. Dey. Campbell & Peters. M. C, 
Lynch, T. A. Williams, Alex. Campbell, P. 
McLachlan, Peter Creighton, Cameron & Mr Donald. 
Plumbing and gas fitting—E. J. Duffey. C. F. Me- 
Carthy, William S. Wilson, S. Ickelheimer & 
Brother, W. R. Snook & Sons, H. Williamson, Dal- 
ziel & Muller, Edward Hogan, J. Doherty, Sheppard 
Bros. Roofing, skylights and galvanized iron 
works— William Cronan, Forderer Cornice Co.. Con- 
lin & Roberts, $57,900; Mackay & Gross. Painting— 
Geurge J. Smith & Sons, J. P. Fraser, W. May, L. 
J. Dwyer, P. N. Russ, George C. Cotting. 


WORCESTER, MASS.—Bids are asked until Jan. 
20 for the interior finish, plumbing, approaches, etc., 
for the post office building in this city, as stated in 
our advertising columns. Wm. Martin Aiken, Su- 
pervising Arch., Washington, D. C, 


BINGHAMTON, N. Y.—Bids are asked until Jan. 
3 for the plumbing in the main building of the 
Binghamton State hospital, as stated in our adver- 
tising columns. Engr... Wm. Paul Gerhard, 36 Union 
Square, East, New York; Alexander Cummings, 
Con. Trustees. 


MURPHY, N. C.—The commis-ioners of Chero- 
kee county will soon make contracts for the build- 
ing of a pew courthouse, to take the place of the 
one burned recently. The one burned cost $39,000, 
and it is thought a new trick and stone structure, 
to cost about $50,000, will be ordered. 


NASHVILLE, TENN.—Plans are asked by the 
director general of the Tennessee Centennial & In- 
ternational Exposition for five new buildings, to 
cost from $4,000 to $20,000 each. 


SAN FRANCISCO, CAL.— Plans are asked by the 
regents of the University of California until Jan. 17 
for three buildings to cost $250,090 for the affiiiated 
colleges; two sureties of $5,000 each. J.H.C. Bonte, 
Secy., Berkeley, Cal. 


CLEVELAND, O.—Bids are asked until Jan. 14, 
for constructing a boiler house and tunnel, for the 
heating and ventilating apparatus and for plumb- 
ing, an elevator, etc., for the county court house. 
Archs., LaBelle & French, Marion, Ind., E. P. Me- 
Corkle, Audr. Trumbull county. 


DUNKIRK, N. Y.—Bids are asked until Jan. 2, 
for heating and ventilating the academy building. 
Arcb., W, H. Archer, 85 West Eagle Street, Buffalo; 
C. M. Reed, Secy. Bd. Education. 
> RENSSELAER, IND.—The commissionsers of Jas- 

r county have decided to construct a new court- 

ouse to cost $100,000. 

ATLANTIC CITY, N. J.—Collins & Autenreith, 
410 Walout St., Philadelphia. Pa., have prepared 
plans for a 6-story brick hotel to cost $60,000, 

MINNEAPOLIS, MINN.—Bids are asked by the 
board of education until Jan. 15, for the erection of 
the superstructure for the new high school building 
at Fremont and 17th Sts. Arch., C. F. Struck, 
Sykes Block, Minneapolis. 


MOBILE, ALA.—Bids are asked by the lighthouse 
board at Washington, D C., until Jan. 16, for the 
erection of the Mobile Ship Channel lights, as stated 
in our advertising columns and as described in our 
a Dec. 12. This letting is postponed from 
Jan. 2. 


WATER-WORKS. 


ACTON, MASS.—The water-works proposition 
was defeated at the recent town meeting. 


CLINTON, MASS—A special election will be heid 
Dec. 26 to see if the town will petition the Legis- 
lature for authority to issue $50,000 in bonds for 
water extensions, 


RUTLAND, MASS.—Louis M. Hauff, Town Clk., 
writes us that the water supply for the proposed 
new works will probably be pumped from a lake 
toa ee he following commissioners have 
ust been elected: C. R. Bartlett,S. W. Trowbridge, 

illiam T. Brown, Sr. 


STOUKBRIDGE, MASS.—C. H. Pease, Town Clk. 
of Lee, writes us that the Stockbridge Water Co. 
has petitioned the Legislature for authority to ex- 
tend its mains from Stockbridge tu South Lee, a 
distance of about two miles. D. A. Kimball, Man. 
Water Co. 

DANBURY. CONN.—Geo. C. Stevens, Supt., 
writes us that there will be no extensions of the 
works this year. 

GROTON, CONN.—P. M. Alexander writes us 
that no steps are being taken to construct works, al- 
though it is reported that the question has been dis- 
cussed. 

ANGELICA, N. Y.—H. E. Dudley, Village Clk., 
writes us that at an election Dec. 7 the taxpayers 
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voted 80 to 37 in favor of issuing bonds for works 
estimated to cost about $26,000. The supply will be 
by vity from a spring five miles distant. It is 
probable that the works will not be constructed 
nntil spring. The commissioners are M.S. Blair, A. 
K.. Fletcher and William Weaver. 

BUFFALO, N. Y.—Bids are asked until Jan. 3 for 
constructing a new conduit and well for the 30.- 
000,000-gallon engine, the removal of the partition 
wall in the engine room, etc., at the lower pumping 
station, in connection with the new engine. R. G. 
Parsons, Secy. Dept. Pub. Wks. 

CLIFTON SPRINGS, N. Y.—S. M. Bement, Vil- 
lage Clk., writes us that another election will he held 
Dec. 30 and that the water question will doubtless 
be carried by a good majority. At the election Dec. 
10 the question was carried by 147 majority out of 
230 votes, as noted in our issue of last week. 


GLENS FALLS, N. Y.-The village trustees of 
South Glens Falls have adopted a report of Geo. P. 
Slade. recommending works estimated to cost about 
$50,000, and an election will soon be held to vote on 
anissue of bonds for this purpose. Hermon B. 
Parks, Pres. 

PAWLING, N. Y.—At a recent special election 
it was decided to raise $10,000 to complete the 
works. 

PHELPS, N. Y.—At a recent village meeting E. 
D. Smalley, of Syracuse, stated that new works could 
be constructed for about $25,000 and suggested that 
in case the old plant is purchased another 6-in. main 
be laid from the village tothe reservoir. It is re- 
eer probable that a special election will soon be 

eld to vote on the water-works questions. 

GLASSBORO, N. J.—It is reported that over two- 
thirds of the voters have signed a petition in favor 
of issuing bonds for municipal works. 


DUQUESNE, PA.—The contract for construct- 
ing works, as advertised in the Eneineering 
News, has been awarded to Chandley Bros., of 
Beaver Falls. S. A. Taylor, Engr. 


PHILADELPHIA,’ PA.-Bids are asked until 
Dec. 30 for water pipe, lead and other supplies. 
Thos. M. Thompson, Dir. Pub. Wks. 

POTTSVILLE, Pa.—Fred. M. Chase, Secy. Sharp 
Mountain Water Co., recently incorporated, writes 
us that the company dues not contemplate doing 
any work at present. 

WILKESBARRE, PA.—M. B. Williams, Geo. 
Parrish, S.J. Tonkin and others are reported to 
have organized the Fern Spring Water Co. to supply 
water in Laure) Run borough and WilkesBarre 
township. . 

WILLIAMSBURG, PA. —'the Williamsburg 
Water Co. was incorporated Dec. 19 with a capital 
stock of $20,000, commencing with $2,000. Treas.. 
Jobo Clark. 

YORK, PA.—Jacob L. Kuehn, Supt. York Water 
Co., writes us that plans have been completed for the 
recently reported new reservor and pumps, etc, 
purchased under the supervision of the superintend- 
ent. 

FALLS CHURCH, VA.—It is reported that there 
is talk of constructing works at this place. 


DUBLIN. GA.—Albert R. Arnan, Cy. Clk., writes 
us that an election will be held Jan. 12 to vote on an 
— of $25,000 in bonds for water-works and electric 

ights. 

ST. AUGUSTINE, FLA.—The city clerk writes us 
that the proposed works will cost about $65,000, buc 
that the question of issuing bonds has not yet been 
voted upon. F. W..Bruce. Cy. Engr. 


SHEFFIELD, ALA.—A press report states that 
the Consolidated Water & Electric Light Co. has 
been organized with a capital stock of $250,000, and 
willsoon spend $350,000 in improving the plants. 
Pres.. EK. F. Enslen, of Birmingham; Secy., C. B. 
Ashe, of Sheffield. 


MADISONVILLE, KY.—Press reports state that 
the question of issuing . $21,000 in bonds for works 
will soon be voted upon. 


NEWPORT, KY —Contracts for supplies have 


-been awarded as follows: James S. McLane, plumb- 


ingand trenching; Alexander Riegler, stop cocks 
and ferrules; Newport Iron & Brass Co., stop boxes; 
= B. Holly, lead and lead pipe. John Surran, 
Supt. 

MILFORD, O.—At a recent meeting of the coun- 
cil the building of water-works was declared a 
necessity. Col. C. L. Greeno, James M. White and 
Frank O'Connor were one special committee 
to visit other towns and investigate the question. 

TOLEDO, O.—It is stated that the city is about to 
purchese 2,800 tons of pipe. T. R. Cook, Supt. 

WELLINGTON. O.—R. N. Goodwin, Clk., writes 
us, in addition to our item of last week. that it is not 
probable that anything further will be done before 
spring. 

REDKEY, IND.—Toney C. Hefel. of West Muncie, 
has prepared plans for works estimated to cost $42,- 
000,and the committee is now investigating the 
amount of bonds that can be issued toward the 
construction. 

SULLIVAN, IND.—G. R. Stivers, W. Giles and 
W. H. Lucas have been appointed a committee on 
water-works and are now awaiting the develop. 
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ment of a well that is heing drilled by the Sullivan 
Woolen Mill Co. Fred Hoke, Cy. Cik. 

TRENTON, MICH.—C. H. Kimberk, Village 
Clk., writes us that a committee has been appointed 
to investigate the question of issuing bonds and 
that a board of water commissioners will probably 
be appointed on Jan. 6. 

DECATUR, ILL.—F. L. Hays, Clk., writes us 
that there has been a good deal of talk about pur- 
chasing a new pump, another tire engine, etc., at a 
cost of ahout $25,000, but that it is not probable that 
any of this will be done at present, unless it is to 
purchase a fire engine. 

EDGERTON, WIS.—Henry Johnson, Clk., writes 
us that nothing has yet been done in regard to 
water-works and that a suitable proposition is 
awaited. 

WAUWATOSA, WIS.—Bids are asked until Jan. 
10 for the purchase of $40,000 of water bonds. My 
ron Gilbert, Village Clk. 

LOHRVILLE, IA.—The city owns a well and is 
reported as wanting to grant a franchise for works, 
E. J. Hulett, Cy. Clk. 

OSAGE, IA.—W. E. Owen, Cy. Clk., writes us 
that a mass meeting will soon be held at which it is 
probable that something definite will be done in re 
gard to the water works question. 

STORY CITY, IA.—It is reported that the citi 
zens have voted to issue $5,000 in bonds for works. 

MINNEAPOLIS, MINN.—It is reported that 
about 50,000 ft. of pipe. 111 hydrants, and 64 water 
gates will be required about Jan. 10. J. H. Me 
Connell, Supt. 

INDEPENDENCE, MO.— The _ Independence 
Water Works Co. writes us that the reported im- 
provements got out through the controversy in ref 
erence to the city buying the plant, and that nonew 
work is projected at present. 

WESTPORT, MO.—It is reported that an eiec 
tion will soon be held to voteon an issue of bonds 
for works. 

WACO, TEX.—The plant of the Waco Water & 
Light Co., on which there is a mortgage of $416,000 
has been ordered sold by the court. 

LINCOLN, CAL.—A press report states that $20, 
000 in bonds have been voted for works, the water 
supply to be by gravity from an elevation of 200 ft. 
above the town. 

SAN LUIS OBISPO, CAL.—Bids are asked until 
Jar. 6 forthe purcharse of $90,000 of water bonds 
and $34,500 of sewer bonds. C. F. Sammann, Cy. 
Clk. 

CLEVELAND, O.—Bids are asked until Jan. 18 
for furnishing about 24,000 ft. of 42 to 16-in. cast 
iron pipe, and 320 6 and 4-in. fire hydrants. M. W. 
Kingsley, Supt. W. W.; D. E. Wright, Dir. Pub. 
Wks. 

SMITHVILLE, TEX.—Plans and bids are asked 
for water-works and a electric light plant. M 
Burleson, Secy., Smithville Town Co. 

POMONA, CAL.—Bids are asked until Jan. 21 for 
constructing works, as described in our advertising 
columns. This is a postponement of date from Jan. 
15, as advertised last week. W. H. Sanders, Cy. 
Engr.: J. R. Gartnside, Cy. Clik. 

MOUNT FOREST, ONT.—Plans and bids are 
asked until Jan. 10 for constructing a system; de 
posit $5,000. W. G. Scott, Chm. Com. 

BALTIMORE, MD.—Bids are asked until Jan. 6 
for 2,600 tons of cast-iron pipe, and other supplies, as 
noted in our advertising columns. Wm. L. Kenly, 
Acting Ch. Engr. 

GREENVILLE, MISS.—The contract for _con- 
structing works, as advertised in Engineering News, 
has been awarded to G. Jaeger,of Rich Hill, Mo., 
at $58,523. Some of the prices will probably be pub 
lished next week. 

CINCINNATI, O.—Jobn W. Hill and Samuel 
Whinerv, of Cincinnati, and Geo. H. Benzenberg, of 
Milwaukee, have been appointed a committee by 
the board of administration to investigate the 
water-works system of this city and report on the 
question of improvements and an improved water 
supply. A. P. Butterfield, Clk. Bd. 


IRRIGATION. 


ANTONITO, COLO.—Bids are asked until Jan. 21 
for sinking an artesian well at this place. Bids 
were received Dec. 16 for this work, but were all re- 
jected by the board of construction. F. Cogswell, 

puty State Engr., Denver; H. A. Sumner, State 
Engr., Denver. 

NEW COMPANIES.—California Finance Co., New 
York, N. Y.; $25,000; to investigate and promote 
irrigation investments in California, to buy and sell 
water rights, etc. Stanley W. Dexter, William 
Church Osborn, William B. Burns. 


SEWERAGE. 


EXETER, N. H.—It is reported that the county 
commissioners are contemplating an improvement 
to the sewer at the county farm. About 12,000 pols. 
of sewage empty into a brook near the buildings. 
It is proposed to allow the sewage to go into a vat 
which will hold al! the heavy matter that can be 
used for fertilizing, while ‘he water will run off the 
top of the vat. 
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BOSTON. MASS.-—Bids are asked until Dec. 27 
for about 2,240 ft. of 24 to 10-in. pipe sewers in Blue 
Hill Ave. B. T Wheeler, Supt. Sts.; Henry. B. 
Wood, Engr. We are informed that the superin- 
tendent of st: ee's received the following bids Dec. 
21 for constructing a sewer in Columbus Ave., all 
the bidders being residents of Boston: P. O'Connell, 
$8,773 (‘awarded contract): Quimby & Ferguson, 
#9.909; J. Dolan. $10,838; H. P. Nawn, $11,292; Col- 
lins & Ham, $11,275; Metropolitan Construction Co., 
$13,905; Jones & Meehan, $18,804. 


HYDE PARK. MASS,—At a recent town meet- 
ing it was voted to appropriate $1,000, in addition 
to the $500 already allowed, for completing surveys. 
plans, etc , for the proposed system. It is proposed 
to have the sewers connect with the Neponset 
Valley system. F. W. Darling is on the committee, 


GARDNER, MASS.—The town has voted to iesue 
$9,000 in bonds for completing the Woodland Ave. 
ee C. W. Conant is a member of the com- 
mittee. 


LYNN, MASS.—Chas. W. Gay, Cy. Engr., writes 
us that the Shone Co.. of Illinois has contracted at 
$6,625 to furnish the city the following plant and to 
guarantee its perfect and continuous operation 
for six months after completion and erection: Two 
pneumatic ejectors of 200 gallons per minute 
capacity with cast-iron chamber to receive them: 
two air compressors and two electric motors of 
sufficient capacity to work the ejectors; one air 
receiver with necessary piping to the ejectors;: 30 ft. 
of discharge pipe connecting with effluent sewer. 
The city is to furnish required housing. 


TAUNTON, MASS.— ine sewer committee of the 
council is considering the question of baving plans 
prepared for a trunk sewer system to be built in the 
spring. 


WESTBORO, MASS —Geo. S. Adams, Supt 
State Lunatic Asylum, Westboro, writes us that an 
appropriation will be asked of the legislature for an 
additional plant for disposing of the sewage of the 
Westboro insane hospital. Ifthe appropriation is 
granted, plans will be made in accordance with the 
wishes of the state board of health, 


PROVIDENCE, R. I.—It is stated that the sewer 
committee bas recommended that the commissioner 
of public works be directed to construct the West 
River branch sewers, to cost about $500,000. 

BROOKLYN. N. Y.—Bids are asked until Jan. 7 
for constructing sewers in two districts. Alfred T. 
White, Comr. Cy. Wks,’ 


ROCHESTER, N. Y.—The East Side ‘sewer com- 
mission bas voted to construct the Mount Hope 
overflow storm sewer, to empty into the river at 
Gregory St. The sewer will be 1.425 ft. long and is 
estimated to cost $12,000. John Y. McClintock, Cy. 
Engr. 


SHARON SPRINGS, N. Y.—The construction of 
a sewer system is being considered, according to 
reports. 

NEWTON, N. J.—It is stated that the council has 
voted to advertise for bids for constructing sewers 
in a number of streets. 

CHESTER, PA.—It is probable that in the spring 
council will order the construction of the proposed 
Edgmont Ave. sewer. Address S. Greenwood. 

YEADON, PA.—Albert Moore, Clk., writes us 
that the borough surveyor is now taking soundings 
over the route for the sewer system. ‘The report is 
to be ready for a town meeting to be held Jan. 15. 

COLUMBUS, O.—The council is considering the 
question of constructing sewage disposal beds. 

DECATUR, ILL.—The council is considering 
the question of extending the Broadway sewer 5,100 
ft., at an estimated cost of about $52,000, 

MONMOUTH, ILL,.—The construction of addi- 
tional sewers and of a better sewage disposal sys- 
tem than is now in use is being considered. 

KANSAS CITY, KAN.—Bids will be received 
about Jan. 6 for constructing about 4,000 ft. of sew- 
ers, at an estimated cost of $20,000. C. A. Ellis, Cy. 
Engr. 

ST. LOUIS, MO.—Bids are asked until Jan. 7 for 
constructing 15 and 12 in. pipe sewers. Robt. E. 
McMath, Pres. Bd. Pub. Improvements. 

TEMPLE, TEX.—The Temple Sewer Co. has been 
incorporated, with a capital stock of $4,000, by Wm. 
D, Cox, F. A. Venney and R. L. Hollingswerth. 

NYACK, N. Y.—Bids are asked until Jan, 24 for 
furnishing materials and constructing a sewer sys- 
tem. as described in our advertising columns. Ed- 
ward H. Cole. Clk. Comrs.; Jas. S. Haring, Engr. 

LOUISVILLE, KY.—Bids asked until Jan. 3 for 
furnishing sewer brick, pipe and other ag dur- 
ing 1896. J. Henry Hoertz, Secy. Bd. Pub. Wks. 


GARBAGE DISPOSAL. 

WILLIMANTIC, CONN.—It is reported that 
steps are being taken to establish a system for the 
removal of garbage from the thickly-settled por- 
tion of the city. 

BROOKLYN, N. Y.—Bids are asked until Dec, 31 
for the collection and removal of garbage from 
Ward 32 (town of Flatlands) during 1896. A. T. 
White, Comr. Cy. Wks. 


SYRACUSE, N. Y.—Bids are asked until Dec. 30 
for furnishing materials and destroying the garbage 
of the city, bids to be with and without collecting. 
Henry C. Allen, Cy. Engr.; H. F. Stephens, Cy. cik 


ST. PAUL, MINN.—The council has passed a 
resolution sppropriating $20,000 for a garbage 
crematory. It has just received 13 bids, ranging 
from $9,700 to $19,0C0, for garbage collection next 
year. 


STREETS AND ROADS, 


BOSTON, MASS.—-Bids are asked until Jan. 3 by 
the Metropolitan Park Commission for building a 
driveway over two miles long for the Mystic Valley 
Parkway. The work will consist of 80,000 cu. yds. 
earth grading, 5,009 cu. yds, filling material, to be 
furnisbed by the contractor; 2,400 lin. ft. of 8 in. 
drain, 1.600 lin. ft. of 10-in. drain, 50 lin. ft. of 12 in. 
drain; 100 cu. yds. of brick masonry; 200 cu. yds. 
of rubble masonry laid dry; 800 lin. ft. of circular 
edgestone; 3,500 sq. yds. of gravel-walk surfacing, 
and 16,700 sq. yds. of loam surfacing. Engr., Wm. 
T. Pierce, 13 Exchange St. 

CAMBRIDGE, MASS —The following bids have 
been received by L. M. Hastings, Cy. Engr., for ex- 
ceavating and grading highways at Hobbs Brook 
storage basin: Jos. D. Gennaro, Boston, Mass, 
Section C, $41 977.50; Section D, $41.781.25; Wm. H. 
Mague, Wast Newton, Mass., C, $53,495; D, $64,750; 
Newell & Snowling, Uxbridge, Mass., C, $45,525; D, 
$47,250: August Saucier South Framingham. Mass., 
(, $40,814.50: D, $42,000; Frank X. Saucier, Boston, 

ass., C, $45,180; D. $47,250; Wm. T. Ross, Waltham, 
Mass., C. $56,666; Craib and Trumbull, Winthrop, 
Mass., D. $61,250; David Ha!l, Boston, Mass., C, 
$48,925. Michael Leahy, Southboro, Mass., D, $49,000. 

WILLIMANTIC, CONN.—H. D. Card, Engr., 
Willimantic, informs us that the following bids 
were received, Dec. 12, for building a telford mac- 
adam road in Sprague: 8B. D. Pierce. Jr., Co., 
Bridgeport. Conn., $1.13 per * yd.; Bridzeport 
Stone Road Construction Co, Bridgeport, Conn., 
$1.07; Amede Belair, Baltic, Conn., $1.62 (awarded 
contract). 

ALBANY, N. Y.—Bids are asked until Jan. 6 for 
granite block paving in Fourth Ave., and brick pav- 
ing in Swan St.; four sureties of $5,000 each. Thos. 
J. Lanahan, Clk. Bd. Contract. ~ 

CORTLAND, N. Y.—We are informed that the 
construction of pavements and sewer extensions is 
being discussed. 

SYRACUSE, N. Y.—The following bids have 
been received for paving in South Clinton St.: With 
asphalt—Asphalt Paving Co., John Dunfee, $23,077; 
L. B. Moore, $27,954; Burmudez Asvhalt Paving Co., 
$23,722; Syracuse Improvement Co.. $26,732; Warren- 
Scharf Asphalt Paving Co., $24,000; G. D. Grannis, 
$26,187. With sandstone block—Homer & Co, 
$37.005; G. D. Grannis. $39,755. With brick, Arthur 
J. Keeffe, $27,007; Homer & Co., $26,005; J. E. Miles 
& Co., $27,660. 


EAST ORANGE, N.J.—The park commission is 
considering plans for the driveways for tbe proposed 
park system, estimated to cost about $59,000. Henry 
H. Hall. Wm. M. Franklin, Frank Q. Barston and 
Joel ¥. Freeman are interested. 

EASTON, PA.—We are informed that an ordi- 
nance has been introduced in the council providin 
for an increase of $100,000 to the indebtedness o 
the city and the submission of the question to the 
electors to be voted on at the next municipal elec- 
tion. The money is to be used for permanent street 
improvement. H. R. Fehr, Cy. Engr. 

HARRISBURG, PA.—An underground pomece- 
way will be built under the tracks of the Pennsyl- 
vania R.R., at Herr St. Select Counilman Fitz- 
gerald, Chn. Com. 

DANVILLE, VA.—It is likely that about 40,000 
sq. yds. of streets will be repaved next year. C. A. 
Ballou, Cy. Engr. 

CANTON, O.—It is stated that the park commis- 
sioners will soon ask for bids yay weg ete., in 
connection with Cook Park. H.G. Shauls, Cy. Clk. 

CINCINNATI, O.—Bids are asked until Jan. 14 
for grading and brick paving in Golden Ave. Aug. 
Herrmann, Pres. Bd. Administration. 

WYOMING, O.—Bids are asked until Jan. 3 for 
grading and macadamizing the Oliver Road. W. A. 
Clark, Village Clk. 

TERRE HAUTE, IND.—Bids are asked until Jan. 
7 for improving 17th St. Chas. H.Goodwin, Cy. Clk 

DETROIT, MICH.—The Lakeside Boulevard Co.° 
14) First St., has been incorporated to build a boule-, 
vard in this city; one stock, $10,000; Pres., Geo. 
Hendrie; Treas., E. C. Skinner, 

LANSING, MICH.—Jasper C. Davis, Cy. Engr., 
writes us that a petition is now being circulated for 
paving Washington Ave. It is probable that when 
it is presented to the council, plans, etc., will be or- 
dered for the work, which will probably cost about 
$100,000, 

EAST ST. LOUIS, ILL.—Bids are asked until 
Jan. 15 for grading, paving and sewers in Illinois 
Ave. H.F. Banier, Mayor; L. L. Harper, Cy. Engr, 

LA CROSSE, WIS.—The committee is consider- 
ing the question of brick paving. 

SIOUX CITY, 1A.—The question of brick paving 
s under discussion. 


FORT SMITH, ARK.—It is reported that aho 
7,300 sq. yds. of brick willbe laid in North 
B. Gass, Cy. Engr. oe Somes 

SAN FRANCISCO, CAL.—J. J. McEwe ~ 
Montgomery St., San Francisco. writes us as follows 

Projected St. improvement. 
noted in our issue of Nov. 21: It is proposed to make 
the street a fine driveway by pavingit with bitumin. 
ous rock, on a concrete Sete. The street is about 
three miles long and ft. wide, and runs through 
the most populous section of the city, and if con. 

leted will connect with the adjacent country and 

nterior. At present the matter is in an indefinite 
state, and is simply being agitated and urged. The 
project is awaiting the decision of the board of 
supervisors. If the work is undertaken the contract 
will be let by the Supervisors and the work carried 
- — the supervision of the superintendent of 
streets. 


NIAGARA FALLS, N. Y.—Bids are asked unti! 
Jan. 10 for 19,300 sq yds. of asphalt paving. as stated 
in our advertising columns. ks , Cy. Engr.; 
J. F, Arkush, Cy. Clk. 7 


MANUFACTURING PLANTS. 

MANCHESTER DEPOT, VT.—A report states 
Dorset Mountain Marble Co is talking of erecting s 
mill and finishing shop that will employ about 450 men. 

SOUTH HADLEY FALLS, MASS.--The Caren Mfg. 
Co. writes that it does not contemplate any: immediate 
addition to its plant, as reported. 

WOONSOCKET, R. I.—It is stated that the Woon- 
socket Napping Co. is building a wooden mill 125 x 26 
ft., to be Sol in the manufacture of a shearing ma- 
chine, for use in woolen mills. 

CENTERVILLE, R. I.—It is reported that a mill 
will be erected at this place, to be 100 x 400 ft., with 
engine house, picker house, and storehouse, adjacent. 
A 750-HP. cross-compound, condensing engine will prob- 
abiy be used. Address H. Lawton. 

AMSTERDAM, N. Y.—A news item states that T. R. 
Brown & Co., are planning to move their plant to Fort 
Hunter. They will require a 30-HP. boiler, preferably 
an upright, and a 25-HP. engine. 

BUFFALO, N. Y.—It is announced that a factory for 
producing liquid chemicals is to be established here. 
and that Frederick Overberg and Henry Bluenberg, of 
New York, have contracted with the Niagara Falls 
vower Co. for 500 HP., with the privilege of more. It 
is understood that two structures will be erected, 125 x 
160 ft. 

CORTLAND, N. ¥.—Cooner Bros. write us that no 
steps have yet been taken in regard to rebuilding their 
plant, as noted in our issue of Dec. 12. 

NEW YORK, N. Y.—George J. Buttman Is sald to be 
about to erect a three-story brick factory, northeast 
corner of 1424 St. and Washington Ave., to cost $25.000. 

OHNSTOWN, PA.—The Cochran Co.. manufacturers 
xa refrigerating machines, has leased building: 
for its mannfactory and contracts have been awarded 
for all machinery, etc. 

BOONTON, N. J.—A news item states that at a 
recent meeting of the board of trade. a communication 
was read. from the Atwood Machine Co, in relation to 
locating 2 business enterprise that will give employ- 
ment to from 200 to 300 hands, and from a Mr. Church- 
wood, of Brooklyn. seeking a site for an electric dy- 
namo factory. Address C. A. Norris. ‘ 

TRENTON. N. J.—It ts stated that a_ three-story 
brick brewery addition is to be built for Franz Hills 
on Olden Ave. Arch., Herman Voight, ae & 

FRANKLIN, PA.—Press report states that e 
Eclipse O11 Works are to be enlarged and improved at a 
cost of $250,000. 

PHILADELPHIA, PA.—It 1s stated that Innes Bros 
will erect an engine and boiler house on Bondinot and 
Somerset Sts. 

PITTSBURG, PA.—The Pennsylvania Lubricating Co.. 
is reported about to erect an ironclad building. one-story 
high In addition to its present plant on 34th St. 

WASHINGTON. PA.—Samuel F. Patterson, of Pitts- 
burg. informs us that two companies are being or- 
ganized to mannfacture steel specialties at this place. 
as noted In our columns on Nov. 21, but that the p'ans 
are not yet completed. 

TOWANDA. PA.—The roller process flonring mil! of 
G. A. Dayton, of Towanda, has heen damaged by fire 
to the extent of $50,000, according to press reports; 
insurance, 00. 

HAGERSTOWN. MD.—It fs understood that the Min- 
Ing & Land Improvement Go. has offered 8S. H. Wey- 
henmeyer the choice of three lots for his _pronosed 
knitting mill, and has gtven the Raynar Silk Throw- 
ing Works and the Graf Tannery encouragement to lo- 
eate at Hagerstown, and it is probable that these !n- 
dustries have been secured. 

ALEXANDRIA. VA.—C. C. Smoot & Son Oo. write 
us that nothing will be done untt! next fall In regard to 
erecting buildings for their leather manufactory. 

BURLINGTON. N. C.—The Southern Ry. Co. has 
decided to establish new machine shops at this place. 
on account of the opening next month of the new 
route to Norfolk, Va.. wh'ch hecomes the deep-water 
terminus of the system after Januery. and machinerv 
is now being placed in the shops. The buildings fwith 
the exception of a round house. which will be bni't) 
are already at hand. the shons of the North Osrolina 
R. R. hav'ng been located at this point nrior to the 
lease of the road to the old Richmond & Danville srs- 
tem, and discontinued by the lessee. About 190 em- 
piloyees will be put to work. T. S. Inge. of Raleigh 
has been wppointed master mechanic of the shops, and 
has already taken charge. 

LEAKSVILLE. N. C.—W. R. Walker. ®. Burke 
and others are organizing a company to buf!d anothe: 
cotton mil! at this place. 

TAYLORSVILLE, N. C.—W. L. Alenavgh and as- 
soclates will build a ectton mill at this place at an 
eatly date work to begin probably next spring. 


OLINTON, 8. C.—M. 8. Bailey fe at the head of a 


company which proposes to build another cotton -,lll 
at place of about 10-000-spindle capacity. 

ATHENS, O.—It is reported that Legior, Barlow & Co. 
are asking the council for a site on which to erect a 
factory to employ 200 hands. 

CLEVELAND, O.—According to press reports the 
Cleveland Steel Co., J. A. Potter, Man., will soon begiu 

- the erection of an addition, 40 x 300 ft., to be of steel. 

CLEVELAND, O.—A news item states that a mill for 
manufacturing steel railway ties may be built in this 
city, to cost $3,000,000. A. J. Hartford, of New York, 
the inventor of the tie and president of the New York 
& Chicago Ry. Improvement Co., is interested, and is 
reported as saying that a location will be selected with- 
in three weeks. The Improvement Co. is reported as 
at present manufacturing the ties for the New York 
Central R. R. Co. 

TOLEDO, O.—William Peter will, according to re- 
ports, increase his present plant to double his output 
of * cles, with the possibility of a further increase 
nex ay. 

ANDBRSON, IND.—It is reported that the Gedge 
_— Iron ng Co. will erect an addition to its 
plant. 

INDIANAPOLIS, IND.—Charles F. Smith, Alfred B. 
Gates, Joseph P. ffedron and others have purchased a 
site upon which they will erect a bicycle factory, to 
cost $1,000,000, according to press reports. The com- 
pany is known as the Aibany Mfg. Co. 

ADRIAN, MICH.—The Bond Steel Fence Post Co. 
writes us that the contract for erecting its plant, as 
noted in our issue of Dec. 5, has been let. The 
foe saad will purchase a 6U-HP. engine and an 80-HP. 

er. 

BALDWIN, MICH.—The Baldwin Milling Co.’s mill, 
elevator and other buildings have been destroyed by 
tire; reported loss, $25,000; insurance, $12,000, 

CHICAGO, ILL.—It is reported that the Ogden Gas 
Co. has succeeded in floating from $2,000,000 to $3,00u,- 
v00 of its securities, and will ask the city authorities 
for a permit to begin construction work. Address John 
W. Lanehart. 

MOLINE, ILL.—Press report states that J. A. P. Berg 
is organizing a $10,000 stock company to manufacture 
a combination heater; factory to be located at Bast 
Moline. 

MONMOUTH, ILL.—The Weir Plow Co.’s plant waa 
recently destroyed by fire; reported loss, $150,uuu, fully. 
covered by insurance. 

MILWAUKEE, WIS.—The National Envelope Co. has 
secured a site for the erection of a new building, which 
is to be six stories; estimated cost, $50,000, 

ST. PAUL, MINN.—Press reports state that an or- 
diaanée tas been passed granting the St. Croix Lumber 
Co. the lease of four lois just east of she Waterous 
Eugine Works Co.’s plant, on which to construct a 
sash, door and biind factory, 40 x 12u [ft.; also to 
George Fotey for the lease of a tract of land on the 
upper levee for the establishment of a factory for the 
manufacture of brick and cement. 

CHEYENNE, WYO.—We are informed that the Carey 
Co., composed mostly of Philadelphia capitaHsts, has 
just completed a three-story brick and stone building 
in Cheyenne, and the rumor is that the same company 
is back of a projected iron plant, to be started here in 
the near future. 

MINOO, IND. T.—It is stated that the Minco mill 
and elevator was recently burned; reported ioss, $38,- 
000; insurance, $15,000. Will probably be rebuilt. 

SAN BBRNARDINO, CAL.—It is reported that Mr. 
Hubbel is at the head of an enterprise to establish a 
plant for the manufacture of harrow cultivators in this 
eity. 

WINNIPEG, MAN.—Prese reports state that HB. F. 
Hutchings has decided to build a large warehouse 
and manufacturing establishment on the transfer spur 
track, near Ashdown’s new warehouse, next spring. 
The structure will be 50 x 125 ft., six stories high, 
of brick and stone. 

SHERBROOKE, QUE.—This city is reported to have 
offered the Gardner Tools’ Works Co., of Brockville, 
Ont., $5,000 and 20 years’ exemption from taxes to 
remove to this place; the works employ about 70 hands. 

LONDON, ONT.—The agreement between the city and 
Grand Trunk. Ry. for the erection of the company’s 
shops in East London was ratified by the council at a 
recent meeting. 


MISCELLANEOUS CONTRACTS, 


JETTY EXTENSION, ETC.—New Orleans, La.— 
Bids are asked until Jan. 23 for extension of east 
jetty for bopeosts mouth and passes of Calcasieu 

iver, La. j. James B, Quinn, U.S. Engrs., 347 
Carondelet St. 

PARK WORK.—New York, N. Y.—Bids are 
asked by the department of public parks until 
Jan. 6 for about 11,000 cu. yds. of excavation and 
9,500 cu. yds. of filling in Mulberry Bend Park. 

CARS AND LOCOMOTIVES.—It is stated that 
railways will probably be in the market in Feb- 
ruary or March for cars and engines, as follows: 






Care. Engines. 

Lake Shore....... oe Sage oksnas eonucageends 000 12 
Pennsy!vania............- « wwesdetebanne 4, 00 40 
Pennsylvania lines..... bvigcece wits ous 3,500 30 
WO ccc cdibe . besa secccosccose 3,000 20 
Lake Exie & Western... 2,000 25 
Pittsburg & Lake Erie 1,000 8 
Geber Masters ronda 10.00 1530 

er n 8 

Western lines......... ve .. 20,000 240 
OB Bacievdewisicnecéic béekse dtioceet «oe. 49,500 570 


PUMPING STATION, New Orleans, La.—Bids 
are asked until Feb. 11 for the erection of a pomp- 
ing station, including machinery, etc., as stated in 
our advertising columns. Frank Marquez, Secy. 
Comrs. Orleans Levee District. 


ENGINEERINGYNEWS. 


CONTRACT PRICES. 


BOILERS.—Newport, Ky.—John Surran, Supt. 
W. W., writes us that the contract for a battery of 
two boilers, 72 ins. diameter of shells, each boiler to 
have 26 6-in. tubes, 20 ft. long. riveted to heads, has 
been awarded to the Fulton Boiler Works, the bids 
being as follows: 


McElvaine & Spiegal. Cincinnati, O................. $3495 
Chandler & Taylor, Indianapolis, lad..... .......... 3,496 
Johnson Galbreth, Cincinnati, O Se R445 


Robert Jones & Co., Cincinnati, 0... 2. 
Fulton Boiler Works, Richmond, Ind................ 3,268 


TILE SEWERS.—Erie, Pa.—Bids for construct- 
ing tile sewers were opened by Geo. Platt, Cy. 
Engr.. Dec. 19, and contracts awarded as follows: J. 
McCormick & Son, Erie, 15-in. sewer, average cut 
14.23 ft., 668 ft., 82a ft.; 15-in. branch, 70 ft., $2 10; 
9-in. pipe, 75 ft., 40 cts.; &in., 540 ft.. 30 ects.; man 
holes, 3, $40 each; catch basins, 3, #8) each. D. 
O’Brien, Erie, 12-in. sewer, average cut 13.2 ft., 214 
ft., 98 cts. a ft.; 12-in. curves, 50 cts.; 12-in. branches, 
22 ft., 81.50; 9-in. pipe, 20 ft.. 35 cts.; 6-in. pipe, 144 
ft., 30 cts.; manholes, 1, $32: catch basins, 1, $28. 


LEVEE WORK.—New Orleans, La.—Tte following 
contracts are reported to have been awarded by 
Capt. Desby Dec. 12: Lower Tensas levee district, 
Palo Alto levee, about 30.700 cu. yds., to H. M. 
McLaughlin, New Orleans, at 11 cts. a cu. yd.: 
Barataria levee district, Star levee, 18,400 cu. yds., 
to W. H. Harris, New Orleans, 13! cts.; Ironton to 
Myrtle Grove levee, 9,900 cu. yds., to Simon Leopold, 
Phoenix, La., 11 cts.; Myrtle Grove to Wooapark 
levee, 10,800 cu. yds., to John Cleary, New Orleans, 
11.89 cts.; Weetgart to Deer Range levee. 14,100 
cu. yds., to W. H. Harris, New Orleans, 12% cts.; 
Deer Range to Junior levee, 16,900 cu. yds., to W. H. 
Harris, 12.45 cts; Junior to Point Celeste levee, 
11,000 cu. yds., W. H. Harris, 13 cts. 

PILING.—St. Louis, Mo.—J. R. Bollinger, Ch. 
Clk., oftice of Col. Chas. R. Suter, U. S. Eners., 
writes us that the following bids were received 
Dec. 11, for 62,528 ft. of long leaf yellow piling, 
1,598 piles: 


Bidder. Per lin. ft. Total. 

Jacob Salmen, Slidell, Wiss............ $0.185 $11,568 

c, L. Cnaffee, Omaha, Neb.............. 42 8.836 

Berthold & Jennings, S8t. Louis, Mo..... .1668 10,430 
St. Louis Refrigerator & Wooden Gut 

ter Co., St. Louie, Mo...... .. ...... 1674 10,457 

E. E. Moberly, Chicago, lll...... Sectdieneal 22% 13,9 1 

Chas. R. Robinson, Meridian, Miss... . «175 10 92¥ 


METAL MARKET PRICES. 


LEAD.—New York: 3.15 to 3.22 cts. Chicago: 2.95 
to3 cts. St. Louis: 2.97 to 3 cts, 


BARB WIRE,—Pittsburg: $1.95 to $2 for galvan- 
ized, and $1.90 to $1.95 for painted in carload and kc ss 
than carload lots at mill. 


FOUNDRY AND PIG [RON.—New York: $13 
to $14. Pittsburg: $12.75 to $13.75. Chicago: $13 
to $15.50. 


TRACK MATERIAL,.—New York: angle bars, 
1.45 to 1.55 cts.; spikes, 1.75 to 1.85 cts.; track bolts, 
2to 2.1 cts. with square,and 2.1 to 2.2 cts. with 
hexagon nuts. Chicago: angle bars, 1.65 to 1.8 cts.: 
spikes, 1.85 to 1.9 cts.; track bolts, 2.25 to 23 cts. 
with square and 2.45 to 2.5 cts. with hexagon puts. 


NAILS.—Pittsburg; $2.25 per keg for carload lots 
and $2.25 for less than carload lots, at mill; $2 and 

2.05 for cut nails at mill. Chicago: 3240 and $2.50 
for wire nails, $2.17 and $2.25 forcut nails. New 
York: $2.43 and $2.53 for wire nails, and $2.18 and 
$2.30 for cut pails. 


RAILS.—New York: $28 at eastern mills and 
$28.75 at tidewater; old rails, $14.50 to $15 for iron, 
and $12.50for steel; light rails. $29; girder rails, 
$26. Pittsburg: $28 for standard sections of 45 Ibs. 
and over; old rails, $1650 for iron, and $14.50 for 
steel. Chicago: $29 to $31 for standard sections, 
$28 forlight sections; old rails, $15.50 to $16 for iron, 
and $11.50 to $12.25 for steel. 


STRUCTURAL MATERIAL.—New York: beams, 
1.68 to 1.75 ets.; channels, 1.7 to 1.8 cts.; angles, 1.55 
to 1.0 cts.; tees, 1.75 to 1.8 cts.; universa) mil! plates, 
1.6 to 1.65 cts., steel plates, 1.5 to 1.6 ets.; for 
tank, 1.65 to, 1.75 cts. for shell, 1.75 to 1.9 ects. 
for flange, 2.1 to’ 2.25 cts. for ordimary firebox, 
225 vo 2.5 cts”for locomotive firebox. Pitts- 
burg: beams, 1.5 to 1.55 cts.; chan-nels, 1.5 to 
1.55 cts.; angles, 1.35 to 14 ets.; tees, 1.5 cts.; 
Z-bars, 1.5 cts.; universal mill plates, Lito 16 
cts ; steel plates, 1.5 to 1.55 cts. for tank, 1.6 to1.65 
cts. for shell, 17 to 175 cts. for flange, 
2.5 cts.for ordinary firebox, 2.5 to 35 ects. for 
locomotive firebox. Chicago: beams, 17 to 1.8 cts.; 
channels, 1.7 to 1.8 cts.; angles, 1.55 to 1.65 cts.; tees, 
1.8.,to 1.9 cts.; universal plates, 1.6 to 1.7 cts.; steel 
plates, 1.65 to 1.7 cts. for taak, 1.8 to 1.9 cts. for 
flange, 2.25 to 2.5 for ordinary firebox, 4 to 4.5 cts. 
for locomotive firebox. 


SCRAP.—In scrap iron. hammered car axles are 
quoted at $18 to $18.50 at New York; car wheels, $11 
to $12; cast borings, $7 to $8; ent turnings, $9 
to $9.50; burnt iron, $6.50 to $7; all delivered to pur- 
chaser; No. 1 seu scrap, $12.50 on cars; cast 
machinery, $10 to $11 at mill; w bt pipe and 
tube, $7.50 to $8 delivered at New York, 





INDUSTRIAL NOTES. 


MR JOSEPH HALSTED, of Chicago, Ill, has 
formed a partnership with bis brother? under the 
firm name of Halsted Bros., and the new firm has 
bought the boiler works of Lioyd & Pennington, of 
this city. 


McCOOL & REEVES, of Pittsburg, Pa., have 
purchased the Beaver Fails Cutlery Works, and will 
fit the plant for the manufacture of steel tubing. 


THE BOS!tGN BRIDGE WORKS, of Boston, 
Mass.. has received the contrict for several plate 
girder bridges for overhead :rossings at points 
along the line of the Old Cv lony Railroad, near 
Brockton. 


THE HARRISBURG FOUNDRY MACHINE 
CO, of Harrisburg, Pa.. reccutiy received an order 
its engives for an electrical plant in South Africa 


THE DELAWARE IRON WORKS, of New 
Castile, Del., has receivid a) order for €00 iron tele- 
graph poles to be used at Ca ro, Egypt. 


THE PHEENIX ELECTRICAL SUPPLY CO., of 
Pittsburg, Pa., has closed a contract with the New 
York State Electrica) Co., of Youngstown, O., to do 
the work carried on by the latter company. 


JAMES H. CRANDALL, 626 and 627 Mining Ex- 
change, Denver, Colo., bas associated with him 
Messrs. Charles L. and William H. Huff, under the 
firm pame of Crandall & Huff. The new firm will 
continue the business of dealicg in railway, mining 
and manufacturers’ a. and will also deal in 
mining investments and wil! buy, sell and trade in 
mining stocks. 

MEEHAN BROS, of New Castle, Pa., have 
placed the manufacture of their new type ot boiler 
with the James I’. Witherow Co. ‘Ine improve 
ment, in part, consists in a system of tubes, through 
which any dirt which may collect in the boiler is 
forced into the mud drum. 


JONES & LAUGHLINS, of Pittsburg, Pa., are 
contemplating making further improvements to 
their plant by increasing the Bessemer vessels in 
their converting from eight to ten tons capacity, 
and erecting a new blooming mil!. he firm will 
also make its own ingot molds, and a building for 
this purpose is to be erected. 


THE YOUNGSTOWN BRIDGE CO., Youngs 
town, O., is completing anumber of bridges for the 
C. A. & C. RB. R.;j the L.8S.& M.S. R. R., the M. & 
C. KR. K. and the C.P.& V. R. R. The company re 
cently contracted for a riveited lattice span for the 
B. & O. R. R,, girder work for the A.C. & I. R. R, 
and tu.ree bridges for the C. & M. R.R. in Baitimore 
Among other work is three spans tor Mobile, Ala., 
the Weir passes for the movable dams on the Great 
Kanawha River, and the structural work for a 
smelting plant at Lordsburg, New Mexico. 


THE BERLIN IRON BRIDGE CO., of East Berlin, 
Corn., have received the contract fur erecting the 
new dye house of the Alexander Smith & Sour Car- 
pet Co., ot Yonkers, N. Y., to be 60 17z tt., the 
steel] roof trusses being arranged to carry cars on 
the lower chord for moving material about the 
building. 

THE HALL SIGNAL CO., of New York city, is 
reported as having a contract to equip 186 miles of 
the Lebigh Valley R. R. with automatic signals. 


THE KENILWORTH BRICK WORKS, at East 
Liverpool, O., were recently sold to the Park Fire 
Clay Co., of Pittsburg, Pa. It is stated that the 
works will be started as soon as they can be put in 
running order, giving employment to over 200 men. 


THE GLOBE IRON WORKS, of Cleveland, O. 
have been awarded contracts for two new steel 
steamers for the ore trade. 


THE WATEROUS ENGINE WORKS CO. have 
nearly completed its plant at Brantford, Ont. The 
main building is 300 x 120 ft., and bas a central 
space 40 ft. wide extending to the roof, over 
which a traveling crane will be operated. The 
foundry is 80 » 10u ft.; blacksmith shop, 80 x 50 ft., 
boiler shop 120 x 87 fc., and the power house 60 x 40 
ft.. in which a 250 HP. engine will be located. 


THE H. H. SCOVILLE CO., of Chicago, I1., has 
received contracts for two 2U-stamp mills, one to be 
built in Utah and the other in Colorado. The com- 
pany is also building hoisting engines and other 
mining machinery for several United States mines 
and is estimating on stamp milis for Colombia and 
Nicaragua. 


THE RAILWAY CYCLE MFG. CO., of Hagers- 
town, Ind., has received orders for six of its double 
cars to go to Moscow, Kussia. This will make a total 
of 14 of these cars shipped to Russia. 

THE DUNKIRK ENGINEERING CO., of Dun- 
kirk, N. Y., has made an assignment to Henry Rey 
nolds, of Sinclairville, N. Y. 


THE LODGE & DAVIS CO., of Cincinnati, O., is 
making a machine for bicycle manufacturers which 
cuts and finishes bicycle hubs trom a bar of steel in 
one operation. 


THE PITTSBURG CLAY MFG.CO., of Pittsburg, 
Pa., has shut down its sewer-pipe works at New 
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Brighton for an indefinite period, according to re- 
ports. 

THE AMERICAN BALANCE SLIDE VALVE 
CO., of San Francisco, bas bad good success in in- 
troducing its valves, and reports that they have 
been placed upon more than 1,400 locomotives and 
300 stationary engines. These valves are adaptable 
also to marine engines. The form of balance used 
permits of adaptation to any degree of balancing de- 
sired, from the smallest stationary engine requiring 
a 4\¢-in ring, up toa marine engine with a balancing 
area of 453 sq. ins., which requires two rings, each 
17 ins. in diameter. 

THK SCHENECTADY LOCOMOTIVE WORKS, 
Schenectady, N. Y.,is reported as negotiating jor 
an arrangement whereby it will co-operate with the 
General Klectric Co. in the manufacture of electric 
locomotives. The locomotive works recently turned 
out the frame for the three large electric !ocomo- 
tives which the Generai Electric Co. has built for 
the Baltimore & Ohio R. R. 


THE BARFIELD CAR COUPLER CO., of Chatta- 
nooga, Tenn., has been enpesperetes by H. Clay 
Evans, Geo, W. Bartieid and others. Mr. Barfield is 
the inventor of the coupler to be made and is Chief 
Car Inspector at Chattanooga, for the Southern Ry. 


WM. CLENDINNING & SON, iron founders, of 
Montreal, Que., are asking for tenders; through 
their agents, Kent & Turcotte, 97 St. James St., 
Montreal; for a ren of the foundry eee 
plant, etc., at St. Henri, covering about 350,000 sq. ft. 
of ground, comprising stove foundry, 300 < 60 ft., 
pipe foundry, machinery and jobbing foundry, ma- 
chine shop, nickel-plating shop and pattern shop. 
‘These works are on the Lachine Canal and near the 
Grand Trunk Ry. 


THE CONSOLIDATED ROLLING STOCK CO., 
of Toledo, O., has an order for 200 cars from the 
Pittsburg & Lake Erie Ry. It is stated that this 
company is now building cars for nineteen different 
railroads. 

THE WALTER A. WOOD MACHINE CO., of 
Hoosic Falis, N. Y., have had Danforth Geer and 
Seymour Van Santvoord appointed receivers upon 
application of the trustees, it is stated that tne 
works are likely to be started next month and that 
the recently formulated plan of re-organization will 
be carried out. 

THE COFRODE & SAYLOR CO., of Phila- 
de!phia, Pa., known also as the Philadelphia Bridge 
Works, will resume operations under its own man- 
agement at an early date, Judge Pennypacker, of 
Court No, 2, having made a decree authorizing 
the receiver to turn over the property to the com 
pany. 

THE COLUMBIA CONSTRUCTION CO., of 
Chicago, Ill., bas announced, according to the 
“Times- Herald,” that it will give tothe subscribers 
for its last $3,000,000 of capital stock. when the latter 
is fully paid in, Union Elevated Railroad stock to 
the extent of 15% of their boldings in the Columbia 
Construction Co. The Union Elevated R. R. bas an 
authorized bond issue of $5,000,00U, and an equal 
amount of stock. Three million dollars of bond will 
—_wv be floated to pay for the construction of the 
oop. 

JOHN MOHR& SONS, Chicago, are building a new 
boiler manufacturing plant at South Chicago, to be 
120 x 330 ft., of steel construction throughout and 12- 
in. brick walls. W. Morava, Agt. Shiffler Bridge Co., 
65 Dexter Bidg., Chicago, has the contract for the 
iron work. It is stated that this will be the largest 
boiler works in the West when completed. 


THE NEW CASTLE STEELSEWER PIPE CO.,of 
New Castie,Ind.,has been formed with acapital stock 
of $10,000. Plans will be made at once for a build- 
ing 40 x 60 ft. and the contract for erecting same will 
be awarded at an early date. T. J. Burk, Eugene 
Rupyan and others are interested. 

THE POCAHONTAS CO.. of Roanoke, Va., has 
contracted to furnish the Illinois Steel Co., with 
500,000 tons of coke. 


THE CANTON STEEL ROOFING CO., Canton, 
O., has recently been awarded contracts for the 
rooting for the government post office building at 
Washington, D.C. This company is having large 
demand for heavy gage galvanized conductor pipe, 
which it makes of Nos, 18 to 28 gage galvanized 
sheets. 

THE GRIFFIN WHEEL CO., Chicago, Ill... has 
increased its capital stock from $1,000,000 to $1,250,- 
000. The company has large foundries at Cnicago 
and Detroit. and within the present year has buiit 
and started a foundry at Denver, and has just pur- 
chased the Northwestern Wheel & Foundry Co.'s 
Works, at St. Paul. It is stated that the combined 
output of these four establishments will be about 
450,000 car wheeis per annum. 


THE DEANE STEAM PUMP CO., of Holyoke, 
Mass., has been awarded first premium for its col- 
lection of pumping machinery on exhibition at the 
Chilean Exposition of Mines and Metallurgy, held at 
Santiago, Chile. The Deane Co. had several of its 
latest designed mine pumps in operation, they be- 
ing operated both by steam and electricity. 


THE AULTMAN & TAYLOR MACHINERY CoO., 
of Mansfield, O., has sold Cahalt vertical water tube 


boilers of 300 HP. to the Mahoning Valley Iron 
Co...of Youngstown, O., and of 500 HP. to the 
Shoenberger Steel Co., of Pittsburg, Pa. All these 
are for utilizing the heat of furnace gases. The 
sales were made through H. E. Collins & Co., of 
Pittsburg. 

MOHN & HOFF, of 153 La Salle St., Chicago, Ll. 
finding it desirabie to enlarge their business an- 
nounce in a circular letter that the firm has been 
dissolved and that Messrs. J. Hakon Hoff, Richard 
Mobn and Warren R Roberts have organized and 
incorporated the H. M. R, Construction Co., as 
successors, to do a civil engineering and contracting 
business in steel and iron construction. 


CURRAN & HUSSEY, 347 Fifth ave., Pittsburg. 
Pa., have closed a contract for an irrigation plant, 
including pipe line of some 23 miles in length in 
Southern California and are about to open a branch 
office at Oceanside, Cal. 


CATTLE GUARDS.—Mr. Frank C. Balch, who 
bas heretofore been manager of the Bush Cattle 
Guard Co., of Kalamazoo, Mich., bas purchased the 
controlling interest in this company. Mr. Balch re- 

its several recent orders for cattle guards from 
south America, and states that the Bush guard is 
now used on 43 railroads. 


HOUSE MOVING.—H. Sheeler, 83 Washington 
St., Chicago, has been awarded the contract for 
ners St. meee Co. Court House at South Bend, 
Ind. [tis an alistone building, 35 ft. high, 635 x 93 
ft. Mr. Sheeler bas also mens completed the 
moving of the Immanuel Baptist Church of Chicago, 
an all stone building, a distance of 51 ft. 


THE BARIE BRICK CO., recently organized at 
Pittsburg, has nearly completed its plant at Johns- 
town, Pa., and will put it in operation at once. The 
building is constructed entirely of iron and brick, 
and is claimed to be fire proof in every detail. It is 
equipped*with modern machinery and will have a 
capacity of 15,000 bricks per day. 


THE ENSIGN MFG. CO., of Huntington, W. Va., 
has contracted with the Norfolk & Western Railway 
for 500 gondola cars, to be of large size and supplied 
with Henson couplers. 


H, M. PEPPARD, of Minneapolis, Minn., who re- 
ceived the contract for the extension of the Duluth 
& Winnipeg Co.’s dock at Superior, Wis., as noted 
in our issue of last week, has opened an office in 
Superior, in the Northern block on West ith St., 
and has commenced building the extension, 


CHARLES L. SEABURY & CO., of Nyack-on- 
Hudson, have been awarded the contract for build- 
ing a 140-ft. composite steam yacht fora New York 
party. 


NEW COMPANIES.—tThe Conenaga Mfg. Co., 
New York, N. Y.; to manufacture woven felt, felted 

aper, pulp. etc,, $25,000; John C. McLaughlin, 
Groekive, Biers L. Carter, Overbrook, Pa., A. A. 
Hurd, Lawrence, N. Y., and others. 

The Aberthan Construction Co., New York, N. Y.; 
to furnish builders supplies, etc., $50,000; Henry H. 
Cohn, Charles Zunz, fra C. Hutchinson, of New 
York and Robt, F. Tucker, of Boston. : 

The H. H. Franklin Mfg. Co., Syracuse, N. Y.; to 
make and sell metal castings, etc.; $100.000; Robert 
R. Franklin, James Parr Gedder, G. H. Stilwell and 
others. of Syracuse. : 

The Northville Granite Co., of Northville, N. Y.; 
to mine and deal in granite, etc.; $10,000; Erastus 
Darling. Gloversville, N. Y.,T. A. Cole, T. E. Rees 
and others, of Northville. 

Mergenthaler Linotype Co., Brooklyn, N.Y.; to 
make and sell machines; $10,000,000; William C. 
Whitney, D. O. Mills, T. J. Regan and P. P. Dodge, 
of New York. 

The Jensen Paving Co.. Russell, Clark County, 
Washb.; $100,000; F. S. Aiken, Theodore Jensen, 
Louis Sohns. 

The Strohm Safety Device Co., Philadelphia, Pa.; 
to make safety appliances for elevators; $100,000; 
Richard R. Quay, Sewickly, Pa., Charles S. Mc- 
Kee, Pittsburg; David Martin and others of Phila- 
delphia. 

The Huckle & Sexton Contracting & Bldg. Co., of 
Kansas City, Mo.; $50,000; George Huckle, Samuel 
Sexton and Robert H. Hamilton. 

The Cirkel Mfg. Co., Boyd, oo O00. County, 
Wis.; to manufacture lumber, etc.; 000; August, 
Maria and Theodore Cirkel. 

Western Union Bicycle Co., Chicago, IIl.; $150,000; 
gs D. Cartwrighs, George R. Bennett and Chas. 

. Rode. 

Albion Construction Co., Chicago, Ill.; $25,000; 
William H. Fitzgerald, Wm. Black and Albert H. 
Vollinture. 

The Ashtabula Gas Co., Ashtabula, O.; $60,000 
Geo. W. Wright, Edwin S. ‘Templeton, George B. 
Siddall, Frank A. Quail and Louis s. UOrnmasson. 

Franklin Co., Bound Brook, N. J.; $10,000, with 
$2,000 paid in; to manufacture and dea} in paints, 
oils, cements, etc.; Wm. W. Smalley Leigh s. 
Bache, Ralph R. Bache and Sylvanus G. Leake, of 
Bound Brook, N.J., and John A. Riair, of Jersey 
City, N. J. 

Tne Chicago Indestructible Sanitary Closet Bowl 
Mfg. Co., Chicago, [I1.; gene: Heory Gill, Henry 
W. Cannon and Abram E. Burner. 

The Fairmount Park & Beack Co., Trenton, N. J.; 
to build pleasure resorts, hotels, etc.; $250,000; 





Abram L. Warner, Jobn Kildarho 
Weill, all of Buffalo, N.Y. eee ery 
The Garry Iron & Steel Roofing Co., Cley 
Sunt gene RANI Haken Bee ee 
. ene R. eld, Eubert C. : 
* a - Powers and C 
he California Engineering & Premotion Co.. § 
Francisco, Cal.; $100,000; EI. A. Greene, PP an 
dridge, P. J. Field, of Monterey and Thomas R 
Knox and R. B. Elder, of San Francisco. : 

The Troy Steel Co., re: N. Y., to manufacture 
steel and fertilizers, and the products made from 
the waste of such manufactures; $2,500,000; Geor 
A. Bell, Troy, N. Y.; Philip G. Bartlett. Henry He 
Rogers, Hamilton H. Durand and Alfred B. Thacher. 
of New York; Frank S. Witherbee, of Port Henry’ 
N. Y., and James S. Morgan, of Rye, N. Y. . 

The Southern States Telephone to., Baltimore. 
Md.; to manufacture electrical apparatus. con 
struct lines, etc., etc.; $100,000: Augustus G. Davis 
J. Austin Fink and Wm. M. Winklemann, of Bal- 
timore and R. B. Hazlett and Charles E. Fink, of 
Carroll county. 

The Chemical Specialty Co., New York, N. Y.. to 
maoufacture articles for polishing metals: $10,000: 
Benjamin F, Lawson, Brooklyn; J. B. Willcome, 
New York, and C. W. Knappe, Rutherford, N. J. 

The International Dry Dock & Construction Co.. 
New York, N. Y.; $300,000; James A. Townsend and 
Wallace Downey, of Brooklyn, N. Y., and Charles 
C. Durkee, of New York city. 

Cheever, Coit & Co , New York city; to manufact- 
ure bicycles; $60,000; Victor E. Burke, Geo. W. 
Ibl, and Lemuel Evans. 

Pioneer Gold Mining Co., San Francisco, Cal., to 
mine ford gold, silver, etc., tobuild dams, reservoirs, 
tunnels, canals. etc., for mining, irrigation and other 
purposes; $2.000,000, all paid in; John Barton, City 
of Alameda; John Curry ana Thomas Byron of San 
Francisco, Cal.; L. KF. Preichling and George Good- 
man of Oakland. 

The Metropolitan Electric Surface Ry. Co., New 
York city; $5,000,000; to acquire patents, rights and 
inventions relating to the construction and opera- 
tion by electric power, street aud ether railroads; to 
generate and acquire electricity, etc, etc.; Wm. 
Lawrence, 151 E. 86th St., J.O. Fowler, Jr., 119 W. 
42d St., W. H. Merritt,4 E.42d St., W. Cooper, 
4E 424 Sc.,and H.S. Starke, 32 E.42d St., all of 
New York. 

The Street Railway Power Co., New York, N. Y.: 
$1,000,000); to produce, purchase, acquire, etc., im- 
provements, letter patents, etc., for the production 
and application of power for the propulsion of 
street railway cars, etc., Thomas B. Jones, 115 
Waverly Place, George E. Bouchie, Charles J. 
Brooks, Charles P. Bruch and John Doran, all of 
New York. 

The Staten Island Bicycle Mfg. Co., New Bright- 
ton, N. Y.; $100,000; W. H. Barrett, Philadeiphia, 
Pa.. Chase Heal, East Orange,'N. J.. Walter Row, 
E. M. Jewett and M. J. Cameron of New York City. 

The American-China Develdpment Co., Trenton, 
N. J.; $1,000,000; to operate railway, steamship 
telephone and telegraph lines in China; Frank 
Trenholm, New York; D. H. Lyon, Greenwich, 
Conn , and S. S. Walrers, Jersey City, N. J. 

The Walker Co., Cleveland. O., to manufacture 
electrical machin? : $2,000,000; John Ludwie, 
Brooklyn, N. Y.; Chas. M. King and Martin W. 
Dixon. Jersey city, N.J. 

Maguire & Backus, Ltd., New York, N. Y.; to 
purchase and sell patents, lincenses, contract rights, 
powers, etc , relating to inventions, machines, and 
processes, electrical or otherwise ; $250.000; Wm. H, 
Paxton, Walter B. Howe, A. E, Miller and others, 
of New York a. 

The Strohm Elevator Safety Device Co., Camden, 
N. J.; $125,000, with $1,000 aes in; Samuol D. 
Strobm, Arthur Miller, Wm. H. Miller, Leovard R. 
Fletcher, of Philade)phia, and Samuel M. Roberts, 
of Camden, N. J. 

The Pennsylvania & Virginia Gas Iletroleum 
Co., Jersey City, N.J,. to acquire by lease, option 
or purchase, etc., land for the purpose of drilling 
and boring and operating thereon for petroleum, oil 
and natural gasin thestates of New York, Ohio, 
Pennsylvania, West Virginia, Kentucky and Tennes- 
see: $200,000 with $1,000 paid in; John J. Hosstetter 
and Henry J. Hemmens, New York and Lynott B. 
Root, Jersey City, N. J. . 

The Nelson Valve Co., Elizabeth, N. J.; to manu- 
facture steam, gas, water and ammonia valves, etc., 
$100,000. with $2,000 paid in; Paul A. Oliver, Wilkes- 
Barre, Pa.; Henry H. Bonnell, Elizabeth, N. J.; 
Henry J. Schmitt, Hoboken, N. J., and Wm. G. 
Nelson. Brooklyn, N. Y. 

The Pennsylvania Illuminating Co., Pittsburg, 
Pa.; to operate in Allegheny County, $1,000; H. 
McFarlan , Treas., Pittsburg. 

The Automatic Gas Saving Co., Jersey City, N.J.; 
to manufacture gas saving governor, etc.; $50,000, 
with $13,375 paid in; Nathaniel Frank Glidder, 
Medford, Mass.; Isaac Wynne Detwiller, New York 
city; Halsey Knapp Carpenter, Newark. N. J. 

he Consolidated Sterling Incandescent Gas Lamp 
Co., Jersey City, N. J, to operate in New York, 
Philadelphia, Boston and Washington, to manufac- 
ture gas lamps, etc., and manufacture and supply 
heat, light and power of all kinds, $2,000,(00, with 
$1,000 paid in; Alfred Luttman and George W. 
Mark, New York city; and Herbert F. Hatch, E. 
Orange, N. J. 
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867 BROADWAY, cer. Gates Ave.. BROOKLYN, N.Y. TEL. 1961 WILLIAMSBURG, Heating and Ventilating; eral Engineering. = otton, Roots, 
Surveys, Roads, Water- Works, Sewerage, Bridges and Iron Buildings. 





——_—_—_—$—$—$_—$———— TTT | WOLCOTT C. FOSTER, Cictl Engineer, 
HENRY T. BEACH, Civil Engineer. 52 BROADWAY, NEW YORK. 
42 WHITE MEMORIAL BUILD RA .¥. 

P.O, Box 316. _— Tee ase oe aoe erin, S8IALTO BUILDING CHICAGO. 

EL 
Otel EB . 

ELBRIDCE se Rar hoes ADNOCK BUILDING, CHICAGO, ILL. SPrctaLties: Bridges, Roofs, Iron Buildings, Masonry Construction, Deep Borings. 

Rattrosds Mines, irvigition. Reports. Plans, "Batter ates, Lrottunan1[, me SAMUEL M. GRAY Consulting Engineer for Municipal and Sanitary Work. 
——Baiiroads, Mines. Irrigation. Reports. Plans. Estim ater. Surveys. Construction. 00 
ADOLPHUS BONZANO, Late ¥. P. and Ch. Eng’r. Phamx Briage Co. Te EE ons. ee SERVOS, &. 1 


: HUR HACUE, Consulting Engineer. 
THOMAS C. CLARKE, Late of Clarke, Reeves & Co, and of Union Bridge Co. | CHARLES ARTHUR HAGUE) Consulting Ragincor, 





Design and build all structures of steel and iron; also deep foundations. Steam Power Plents for Mills, Street Railway and Electric Light Stations; pee rie 
Pumps for Mines and Water-Works, Special designs up to any capacity. Complete ou: 
ADDRESS 44 BROADWAY. NEW YORE. installed and teed. 
Tacmas H. GARRETT. ANDREW A. BLarR, FREDERICE H. Lewis. W. P. HARDESTY, Civil and apne Engineer, 
BOOTH, GARRETT & BLAIR. Established 1836, 612 AND 613 PROGRESS BUILD SALT LAKE CITY, UTAH. 
Department of Physical Testing and Inspection. Surveys, Mapes, Plans, Estimates and Reports for Irrigation and Water Power Projects, 
PHYSICAL LABORATORY AND OFFICE, 406 LOCUST 8T., PHILADELPHIA. JAMES H. HARLOW & CoO., 
. PITTSBURGH, PA, 
@. BOUSCAREN, Consulting Engineer, TIMES BUILDING, P 
MITCHELL BUILDING, CINCINNATI, O. Consulting Engineers for Water Supply and Sewerage. 
Surveys, Construction and In ion of Railways, Long-8pan Bridges and Roofs. Structural Works Sane A Mama. Men. Wetanteetnd. Withee Ween Man, Mneisies eth, . 
f Iron and Steel. Water-Works, ation, Drainage and Sewerage Systems. A4LLACE C. Evans, Mem. Illinois Soc. of Eng. & Surv 
on Hen abs Steet Weser- Werte Tnignton, bratsoge ood boveregs pees, i HARMAN & : EVANS, “Consulting and Gn Engineers 
. H. BREITHAUPT, 2. Am, Soc. C. E., Civil Engineer, 100 x. M. C. A. BLDG., PEORIA, ILL. 
—_ 1 BROADWAY, NEW YORK, un ectene Sor and Reports oe Wes ee repeal oe ene tevin, | Bridges, Land Drainage anc 
Bridges, Buildings, Railway and General structural Work. Examinations and Reports. erence neteee men nt ene nena e Eee 
a Kinsey, C. E. 
RLES C. BROWN, Consulting Engineer, INDIANAPOLIS, IND. Consulting and Constructin oui 
Ser : Municipal and Sanitary Work; Sewerage, Drainage, House Drainage, Paving, HEDENBERG & KINSEY, Co 106 FULTON ST NEW ee d Sanitary Engrs 
Water-W orks, Sanitary Investigation of ater Supplies. in sneak “Wakeetemn Roots, ’Brid 9 
. MH. BRYAN, Mechanical and Electrical Engineer, M. Am. Soc. M. E. Civil and Sanrtary & : 
uae Mioctria Laat, awe and Power Plants; Steam Heating; Shop and Tool RUDOLPH HERING, ¢ E., M. Inst. OC, E. Ie is ae Came a Soo, O. E., 
Exam ests an CuEhteN 
hier eee TURNER. BUILDING, ST. LOUIS. cea Se Wee ee eee ion to 
- . BUTZ & CO., Limited, Architects and Engineers, : 
"peepee pram” PRE ATE; PETPUST, Te se meen | cose, ft WMILDRETH @ 00, 
t ublic an reproof Buildings, ons, Ja 08) ° * 
Boecieities eee Bessemer and Open Hearth Steel Plants, Rolling Mills, Glass; *“* HILDRETH, Civil and Inspecting Engineers, 
Factories, Water Wi orks. 4 oat ti a Reporte | Bride a. Buildin ig a Specif 
‘W. W. CHURCHILL, Sanitary, Civil and Topographical Engineer, ons and Repor uildin: an i 
. W. CHURCHILL, Sanitary, Civil and Topographical Engineer, Se pene time} toe Doane, Rte { = ppecifeets ions, 
ROOM E, ASSOCIATES BUILDING, MILTON, MASS. insEBOTION. 
1s and M fact Struct 5 Eee and Sent, Lee ti Cars, 
ee oe ee ee a and Manufacture— ctura omotives, ‘ 
FREEMAN C. COFFIN 2. Am. Soc. Bollea teed Misesilancous Machinery, Materials and Supplies me, Ragines 
53 STATE ST REET ‘BOSTON, MASS. Representing THOMAS NASH & SON, Inspecting Engineers, Sheffield, England. 
Olvil and Hydraulic Engineer. Water-Works and Sewerage. 
ouls K. COMSTOCK CO Vv. SEBRING HILLYER, Consulting Engineer, 
THE & * ss sl silat 803 MICHIGAN TRUST CO. BLDG. .;,GRAND RAPIDS, MICH. 
481-88 MONADNOCK BLOCK. CHICAGO." Branch Ofices “Hodges Bldg., Detroit, Mich, | _Steel and Iron Se —. CE na 
eater ne re ee ee ee eae . 0G H 
3 COLBY HOCE & WHITE, OCrlyY BUILDING, WHEELING, W. VA. a  aaeineer. 
- A. * GIRARD BUILDING, PHILADELPHIA, PA. Mines, Bridges, Town Sites, Water-Works, Sewerage and {Venabeine, 
Inepection of Bridge and Building Material and Rails. sess 
0.8. & WM. COLBY, Irsectere of server iron Soa A 1 OS ee eae pee 
328 CHESTNUT 8T., PHILADELPHIA, PA. Bituminoes Deposits. Value and Uses. English, German, French, I ; sea 
——_—______——_____- 
Jou E. Mde COR. DEARBORN D. J. HOWELL, Civil Engineer, 
¥ bos toes Bldg. COR, DEARBORN AND VAN BUREN S73, ee NATIONAL UNION BLDG, (18 F St. N. W.), WASHINGTON, D. C. 
en ccc ccc ccccccccc ccc c ccc ccc ccc . . 
THEODORE COOPER, Consuiting Engineer, WM. R. HUTTON, Consulting Engineer, 
3 BROADWAY, NEW YORE, 8% BRUADWAY, NEW YORE CITY. . 
i Marine Pi F dati K Water-Works and Water-Powers, River and Harbor Works, Railways, 
Bridges, Viaducts, Buildings, e Piers, Foundations, Etc. sss Sssssseeasssnsussssestessessssssssseenseeeesreee 
— Bridges Sees J : Ce een Nae Mem, Am, Soe. O, E., Civil and Contracting Engineer 
ELMER L. CORTHELL, © and Consulting Engmeer, 2 HAMILTON BUILDING, PITTSBURG, PA. 
71 BROADWAY, NEW YORK CITY. Foundation, Seieseey Buildings, Bridges, Water-W 


Harbors, Railways, Terminals and Large Bridges in the United States and other countries, 
Grade Crossi Complication: Expert Examinati f Rail- Civil and Mechanical Engineer, Assoc. M. Am. Soc. ©. KE. 
Examinations and Reports on Grade Crossing Complications. Expe —_* E. L. INGRAM, OID. S MORGAN BUILDING, BUPFALOIN Wee OE 


WM. W. CREHORE, Consulting Engineer, Assoc, M. Am, Soo, 0. B Buildings, Doeks, Bridges. Surveys, Plats, Estimates. i Examinations, Specifications, Inspection. 
. e 2 . . . —_—_—_——————— ter 


39 CORTLANDT STREET, NEW YORK CITY. DY, Consutting and Contracting Engineer, 
Bridges and Buildings. Designs, Supervision, Inspection —— re ANDERGRIFT BUILDING, PITTSBURG, PA. 
E; W, CRELLIN. W.D. Lovetyi iecatibvicatass: teeadhaaaih anda tandaC Gis ollie nmeenateiiiaibd tesa 
CRELLIN & LOVELL, Civil atid Consulting Engineers, Gas Producers, etc. 





808 EQUITABLE BUILDING, DES MOINKS, IA; 


Designers and Builders of Bridges, Stee) Buildings, Water-Works and Sewerage Systems | WILLIAM KENT, 4. 4m. Soc. M. E., Consulting Meche nical Engineer, 
Bxamination and Reports made on proposed or existing Structures, Water Supply, etc. ROOM 103 TRIBUNE BUILDING, NEW YORK. 


re SSS nseseseshnasns 
. Expert in Patent Cases, Tests of Materials, Process and Apparatus. Reports on Mechanica! 
é. JAS. R. CROES, ais ot aad ok “9 sew youn, - Inst. C. E., Appliances. Authcr of “* The Mechanical Engineers’ Pocket Book.” Associate Editor of En- 
Bxaminationsand Reports Made on Pro, for Water Supply and Begs Ty ~ 4 | gineering News. 


and River Improvements. Plans and Specifications Prepared and Work of tended WYNKOOP KIERSTED, Otvtl Engineer, M. Am, Boo, OC. z., 


eS 
68 WATER-WORKS BUILDING, KANSAS CITY, MO 
RRAN & HUSSEY, Engineers and Contractors, : 
— ROOMS 307 & 308, 101 FIFTH AVE., PITTSBURG. _ Advice with respect to Water-W orks. Water Supplies. Saweraue bd Sewage Disvoe: 


Water-Works, Bridges, Roof Trusses, Street Railways, Tunneling, Erection, Inspection, G. a KN KN coh a ere & ANDERG RIP Struetural fron and Steel, 
ee SS 


51 VAND FT BUILDING, 
F. A. DUNHAM, “ivi and Consulting Engineer, PITTSBURGH, PA. . 


109 PARK AVE., PLAINFIELD, N. J. Telephone 87-F. Cottmmns, Gi girders rier eto,” Material inspected ‘and work superintended. “iteperta furnished 0: 
ic d General Munici ‘ LE 
ee ee | es oe ee ee ee 
F. von EMPERGER, Consulting Engineer, EPECLALTING, Catoutattos thd pees oe LOOK, CHICAGO. | Pounéaticn. 
VIENNA (AUSTRIA), 9 ESCHENBACHGASSE, ——————_vvr 
< wi 
AuxrnicaN Ovrick: MELAN ARCH CONSTRUCTION CO., 11 BROADWAY, NEW york. | WARRY J. LEWIS, viet engines, eTSBURG, PA. 
FRANK L. FULLER, Ctctl and Hydraulic Engineer, M, Am, Soo, 0. B,, E. McL. LONG, Civil Engineer, OC. Z., B. &., 
ROOMS 35, 36, 12 PEARL 8T., BOSTON, MASS, 1110 F STREET N. W.. WASHINGTON, D, ©. 
Special attention given to Water Supply and Drainage. Plans, Estimates, Specifications Town and Topographica Surveys. 


Consulting Engineer, M. A a 
J T. FN er Seer mee cin Satie CHAS. F. LOWE Ts, Soereliny Gv Gapeee. 


Pians for Public Water Supplies, Steam and Hydraulic Powers a Electric Power Trans- 


missions. : rantrtnon aah Se a. mn vo 
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ALBERT + civ Plans, Specifications. tendence, Bridge Inspec. 


y 0 eae cay a Ee a ea vo aa 
MACLAY, Consulting Engineer, M. Am. Soc. C. E., M. Inst. C. K. 
: r FICK 44 PIN#ST., EW YORK CITY. Cement Testing Laboratory, Glen Falls, N. Y 
or” Speciaities: Concrete Construction and Portland Cements. 
Consaltt . 
jouN MacLEOD, UISVILLE, KY. 
. Railroads, Brid Klectric Roads, Water Su Sewerage 
DION MARTINEZ, “ivi and Mining Engineer, 
om-ie euid, BURSNG, Pena pees. PA, a 
inds of Surveys, Plans and Specifications carefu accurately made. ty: 
All kinds of Survey ed Ma = i, a ly Specialty 


; d Develo Railroad -American Countrie 
Reporting vonce in ong panish and French. ae ete 





and other Engin 








A , Water Analysis, 
RENSSELAER POLYTECHNIC INSTITUTE, TROY, N. Y. 


Kxamination of and reports upon proposed sources of water supply. 
RALPH MODJESKI, Cm Engineer, 
tion and Construction of Railroad and Highway Bridges, Vieduets and 
igning, 1 ion an ruction 0 an wa, ucts 
tree Foundations and Masonry. Railroad Work. 7 a 


MOHN & HOFF, eee ation be and Contractor 


‘3 
915 A N BUILDING, CHICAGO. 
Designers and Builders of Bridges, Buildings and other Structural Work, Foundations, Etc. 


Consulting Engineer. 
E K. MORSE, Com ekNN BUILDING, PITTSBURG, PA, 


Bridges, Roofs, Viaducts and Foundations, 
N Civil and Consulting Engineer 
JAS. B. NELSON OE LAWARE STREMT, INDIANAPOLIS, IND. 
Bridges, Water-Works, Sewe and Munici Kngineering. 
-nt F. Noyes, M. Am. Soc. C. E. ALLEN Hazen, M. Boston Soc. U. E. 
NOYES & HAZEN, OFFICE. & WATER ST., BOSTUN, MASS. 
Consulting, ngineers for Water Supply, Sewerage and Sewage Disposal. Specialties: 

Filtration of Water and Treatment of Sewage. 


WILLIAM W. PARCE, Landscape Architect, 
639 E. & B. BUILDING, ROCHESTER, N, Y. 


M, Am, soc. C. K., GREAT FALLS, MONT. 
M.S, PARKER, t Railways. Specifications and 


Designed and Superintended.__ Foundations 


FRANKLIN R. PATTEN, Civil Engineer, 
78 MASON BUILDING, BO3TUON, MASS, 
Electric Railways, Landscape Kngineering, Water- Works, Drainage and Sewage Disposal. 


MALCOLM D. PATTERSON, Civit Engineer, 


NO. 1217 FILBERT_ STREET, PHILADELPHIA, NORRISTOWN, PA. 
Surveys for Raiiroaas, Water- Works, Bridges, Sewerage. Plans and Estimates Furnished ana Con- 
sruction Superintended. Examination and Reports e on Railroad, Mining and Other Properties. 


ARTHUR PEW, 4. Am. Soc. C. E., M. Inst. C. £., MACON, GEORGIA. 
Railroad Location and Construction, Examinations and Reports. Spanish Spoken. 
HIRAM PHILLIPS, Assoc. M. Am. Soc. C. K.. Consult . 


810 OLIVK STREET, ST. LOUIS, MO. 
Plans, specification and estimates for water-works, sewers and street paving. 


JOSEPH C. PLATT, ©. Z., Consulting Engineer, 
35 WALL ST., NEW YORK, or WATERFORD, N. Y. 
Examinations and Reports. Engineering and Manufacturing. 


ALEXANDER POTTER, i and Sanitary Engineer, 
assoc. M. Am. 8 ce. C. E,, Assoc. M. Can. Soc. C. E. 
spectaliies: Water Supply, Sewerage, Pavements. 
137 BROADWAY, NEW YORK, 00 AND 701 LEWIS BLOCK, PITTSBURG, PA. 


CEO. W. RAFTER, M. Am. Soc. C. E., 
ROCHESTER, NEW YORK. 
. Sewage Di , Water-works and the Use of Concrete. 








Specialties: 
WM. GC. RAYMOND, Consulting Civil Engineer, TROY, NEW YORK. 
Railroad Location, Structures, Surveys, Examinations and Reports. 


JAMES W. REED, Hydraulic a.d Sanitury Engineer, 


: d Disposal. 
Sewerage and Sewage Tests of Paving Materials. 





Water-Works, 


H. C. REEDER. J. O. PERRY, 


REEDER & PERRY, Cwil Engineers and Contractors. 
ROOM 23, LYCOMING OPERA HOUSE, WILLIAMSPORT, PA, 
Bridges, Street Railways, Municipal Work, Water-Works, etc. 


PALMER C. RICKETTS, Consulting Engineer, 17 FIRST ST.. TROY, N. Y. 
Bridges, Roofs, ete. Plans, Specifications, Estimates, Superintendence, Inspection and Reports. 


CEO.S. RICE and GEO. E. EVANS Civil and Hydraulic Engineers, 
Members 4m, Soo, C. E, 9% MILE ST., BOSTON, MASS, 
Water Supply, Sewerage, Drainage and all classes of Municipal Work. 





GEO. A. RICKER, Civ! Engineer, Assoc. M. Am. Soc. C, E. 


1200 D. S. MORGAN BUILDING, BUFFALO, N, Y. 


Steam and Electric Railway Surveys, Construction, Maintenance and Terminals, Har- 
bor Improvements, Vocks, lrestles, Grain Elevators, Warehouses, Etc. 


L. F. RONDINELLA, Mechanical, Electrical and Civil Engineer. 


705 CHESTNUT ST., PHILADELPHIA, PA. 
Steam and Electric Plants, surveys, Maps, Machinery, Tests and Reports, Drafting. 


_ Steam and Electric Plants, surveys, Maps, Machinery, Tests and Reports, Drafling. 
ANDREW ROSEWATER, Engineer Mumeipal Public Works. Sewerage a Specialty. 
4% BEK BLDG., OMAHA, NEB 





8. M. ROWE, Mem. Am. Soc. C. E BR. D. ROWE, Mem. Am. Soc. C. B. 


ROWE & ROWE, Superintending and Consulting Engineers, 


wer Tre NO, 513 OMAHA BUILDING. 
8 perintenaence 
ys Plans, Kstimates, = 


OSCAR SANNE, Consulting Bridge Engineer, 
ROOM 6, COLBY & ABBOT BUILDING, MILWAUKEE. 
Estimates. Specifications, Details of Steel and lron Construction. 
MARTIN SCHENCK, Consi/ting Engineer. _ Rexves Suits, Civil Engineer. 
SCHENCK & SMITH, ‘mi Engineers, 

Repeat iii ROOM os 17 KENNAN ae. Ligh N. Y. mat eens 
ydra Sanitary neering a Specialtv: Steam ani Kloctric roads; 
Construetion and Development of Water “-wer* Su. ve a @4nJ Estimates, Superintend- 

ce and Consultation, 


WILLIAM S&S. SHIELDS, Otetl Engineer, 


134 TITLE AND TRUST BUILDING, CHICAGO, ILL. 
Desians for Water- Works and Sewerage Systems. Correspondence Solicite+ 


COWARD 8. SHAW, Dripeand Opeviaet ata 


or ridges and Other Structural ‘and Specifications, Examinations and Reports Supervisior 


F. ae 







Ma hay es a Fi, SN Ere Raps, 
eee omen, Sarvers Fs 


on Municipal Works. Bridges ten 












ENCINEERING NEWS DIRECTORY OF ENGINEERS. 
ad cng mg ny THE STANWIX ENGINEERING CO., Kou, N.Y. 


Tl) 





CE. James W. Krrreew, Civil Engineers 


Sanitary and Hydraulic Engineering a Specia/ty. 


Designs, Specifications, Estimates and Reports for Water-Works and Sewerage. 


Conatruction Superin 


tended. Correspondence Solicited 


JAMES STEWART & CO., Engineers and Contractors, 
ee ST. LOUIS, MO.; BUFFALO, N. Y. 
Specialties: Railway Buildings, Grain Elevators and Heavy Structures; Manufacturing 


Plants and Mill Buildings. 
WATERMAN #9 
ROOM 205. 

Steam and Electric Railroads. 


T. KENNARD THO 


E, Consulting and Consiructing Engineer, 
*USTAL TELEGRAPH BUILDING, NEW YORK, 


SON M. Am, Soc. C. EB: 


Specialty : Bridges and Structural! lron Work. 
STAMFORD. CONN. 
LOUIS L. TRIBUS, Obes Engineer, Assoc, M. Am, Soc. C. E., 


0. 3 WARREN S8T., NEW YORK CITY. 
Sewerage, Water Supply, Roads, Examinations, Reports, Surveys, Plans, Specifications. Construction 


Superintended. 


THE VAN DENBERGH LABORATORY, 
Chamieiwl Eagineers, Analysts and Industrial Chemists. 


LABORATORY: ERIE COUNTY BANK BLDG., NIAGARA & MAIN S8TS., BUFFALO. 
Physical Tests; Chemical features of Municipal Engineering; Water Supplies, Sewage 


Disposal and 
Chemistry. University of Buffalo. 


Paving Material. Ten years Chemists to the City of Buffalo, and Professors of 


CORNELIUS C. VERMEULE, Consulting Engineer, 
71 BROADWAY, NEW YORK CITY. 
Water-Supply, Sewerage, Stream-flow, Surveys, Town and Park Plans. 


PAUL VOORHEES, © Engineer, 


Assoc. M. Am. Soc. cv. E, 


ROOMS 6 & 66 CHAPIN BLOCK, BUFFALO, N, Y. 


Surveys, Plans, Specifications and Estimates for Water-Works and Sewerage Systems 
Steam ad Electric Railroads. Construction Superintended. Correspondence Invited. 


J. A. L. WADDELL, Consulting Bridge Engineer, 
KEITH and PERRY BUILDING, KANSAS CITY. MO, 
BRANCH OFFICE, NO. 513 OMAHA BUILDING CHICAGO ILL, 


JOHN F. WARD, Conswitin 


Superstructure, substructure, Horings, Train-Sheds. 
dence, Kxpecrt Examination of Old Structures. 


Engineer, 


Designs, Kstimates and Superin 


1442 MADISON AVE., NEW YORK. 


Irrigation, Water, Sewer, Municipal. 


G. E. Wanna, Jr., M. Inst. C. KE. Ww 
WARING, CHAPMAN & FAR 
NEWPORT, R.1., and 874 
Furnish Plans for and Supervise 

T hical Work and the 





Out of Towns. 





. H. Charman. 


UHAR, Civ Engineers, 


the Constructi Fee os Ss. 
e ction a! wer Dra PI bi 
. GEO. EB. WARING. umbing, W ater-Works, ete. 


Superintendence and Inspection. 


F. W. Fareusau 











ING. Jn., Consulting Engineer 





GEO. E. WARING, dr., Consulting Engineer, M. inst., C. E., 
NEWPORT, R. L, and 874 BROADWAY, NEW YORK, 
Sanitary and Agricuitural Drainage, the Laying Out of Towns. 
W. H. WHEELER & COMPANY, agineers and Contractors. 


BELOIT, WISCONSIN. 
Comgjote Plans and Surveys made with Specifications and Estimates for any class of 


Water- 


orks, Steam and Electric Construction. 


Contracts taken for Complete Equipments. 





WM. HENRY WHITE, mage 
Water and Gas Works a Special 


and Contractor 
E STREET, NEW YORK 





iL E., M. Soc. C. 
WILKINS & DAVISON, 


Go. 8. Davison, C. E., M. Am Soc. C. E 


WESTINGHOUSE BLDG., PITTSBURG, PA. 
for Railroads, 


Surv Plans and Estimates made 


Buildings. and 


Water-Works, Bridges ana Sewer 8 1 
Raliroad Tracks for Biast vernace ane 





ITHACA, N. Y.| WILSON BROS. & CO., Civil Engineers and Architects, 


oe BULLDING, PHILADELPHIA. Pa. 
Made for way Lines. Pians pec ons Furnishea for Buildings, Aridges, 
w. corer aon ie s ¢ ges, Water 


Work atiended wo. 
COLIN R. WISE. 





WISE & WATSON: supine, PAseAlc N. 3, 
Railw: roads, 


K 
ays, Macadam 


WOLTMANN, KEITH & CO., 


provements, and all Classes of Engineering and Archi 
Examinations Made of Railway, Mining and uther Propentios ——? 





_—— 
ROBERT M. WATSON, 


RUTHERFORD, N, J. 
Sewerage, Water-works. ae. s 


Gero. T. Kxi7H, M. Am. Soc. U, K. 


Engineers and Contractors for Water-Works, etc., 
ll WALL S8ST.. NEW YORK, 








ENGINEERING SCHOOLS AND COLLEGES 


UNIVERSITY OF ILLINOIS, 


Courses in‘ Civil, Municipal and Sanitary, 
Mechanical, Electrical, Architectural Engi- 
neering, and Architecture. Also 12 courses in 
literature and science, Seventy instructors; 
extensive equipment. Fees merely nominal. 
For catalogue or information address REGI- 
STRAR, 

CHAMPAIGN, ILL. 





as neon TST CGA” Petia | RENSSELAER POLYTECHNIC INSTITUTE 


School of Engineering 


ESTABLISHED 1824, Send to the Director for 


ecapa TROY, N. ¥ 





WESTERN UNIVERSITY OF PENNSYLVANIA, 
Engineering Department 


mginooring. Shope and Laboratorce. For 


HARVARD URIVERSITY. 
Lawrence Scientific Schoo! 


This School will offer instruction in the fol- 
lowing departments in 1894: Civil Engineering, 
Topographical Engineering, Klectrical Kngi- 
neering, Sanitary Engineering, Highway 
Engineering, Mechanical Engineering, Mining 
Engineering, Architecture, Chemistry ‘Geul- 
ogy, Biology, Science for Teachers and a 
course in Anatomy, Physiology and Physical 
Training, General Science. The annual fee 
for these courses is $150 each. For programme 
and other information address 


N. 8, SHALER, Dean, 
CAMBRIDGE, MAS8, 


PENNSYLVANIA MILITARY COLLERE, 


32d year begins Sept. 
Civil Engineering (C E,) 
Chemistry (8. S. ). 
Arts (A. 8. ), 
PREPARATORY CoURses in Faglish ane 
Classics. Infantry, Artiliery and Cavalry Tae 
tics. Fime Location, Best Sanitation. Pur 
Water. 
Cavalogues of 
Con, C, B&. HYATT, Presipent, 
CHEST . rg 
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ENGINEERING NEWS. 
STANDARD WORKS| 


Civil Engineers 














wi Ls 2 a O ado Baker’s Masonry Construction. 


ieee Sixth edition. 8vo, cloth .. ........ $5.00 


- h ’s Th and Practic 
ve iW te Zs Lica Jol pneorr st ey n © 
IRON &STEELWIREZ 


Ninth edition. 8vo, cloth............ $4.00 a a Y Ny, A » H | 


Wellington’s Railway Location. 

FS fe Fifth edition. 8vo,cloth ...... .. .$5.00 
Searles’ Field Engineering. 

Sixteenth edition. 12mo, morocco..$3.00 


= TRENTON,N.J. = Trautwine’s Civil Engineer’s 


N.Y. OFFICE ee Pocket Book. 
CCOPER.HEWITTS CO-17 BURLING SL Sixteenth edition. dist thousan 


é samedi gt 
CHICAGO OFFICE Wea el eee) 12M0, MOTOCCO.......- +s eeerereeeres 5.00 


NERY. 


oe Vea tP ey 





FOR SALE BY 


ENGINEERING NEWS PUBLISHING CO., 


NEW YORK. 





ADAMS BOILER CO., CLEVELAND, O.: 

in regard to the open feed Water Heater 
which you furnished us, would say the 
Heater has been working entirely sati- factory 
to us in every respect since the day you put it 
in. {t has delivered the water to our boiler at 
an average temperature of 210 degrees, and is 
doing all you claimed for it in every way. 


Pultney Foundry & Engineering Works 


——BUILDERS OF-— 


HYDRAULIC MACHINERY 


Stationary, Compound and 








Yours respectfully, 
Ry D vest! BULE TRAIN. THE CLEVELAND HARDWARE Co, Condensing Engines. : : : 
equipment, built “expressly for this service. Train —— MANUFACTURSD BY 





o————- 
Sole Manufacturers of 


The Pultney High Pressure 
Hydraulic Valve. : : : 


o 


31,33, 35 N. Watt Street, 
YOUNGSTOWN, OH. 


SOMETHING ABOUT WESTINGHOUSE ENGINES. 


TESTING. 


EEVERY Westinghouse Engine, from the five horse-power Junior to the seven- 

hundred horse-power Compound, is tested under full load before shipment. 
Ample facilities for testing the larger sizes of engines will be provided in our 
new cer a now approaching completion. Our present testing room has sc- 
commodations for nine engines at once. The piping is arranged so that the ex 
haust from any one engine can be turned into a surface condenser, condens: 4 
and weighed. The engines are loaded by means of a Prony Friction Brake. 
— carries its full load from two to four days. 

e make running tests on all Junior and Standard engines and conomy 
tests on two engines taken at random from every shop order. We make a cart- 
ful test of the steam oonnecneen of every Compound engine we build. Reports 
of these tests with sample indicator cards are on file for every Compound engine 
ever built by us. This means that when you buy a Westinghouse engine you 
may be sure it is in perfect running order, its adjustments correct, its internal 
friction not excessive and its steam consumption well within the limits of good 
economy. Further, it means that when we make a guarantee as to the economi- 
cal performance of our engines, it is not a ‘‘biuff,” but a fact which may be 
verified by our records; or by a test which the purchaser is free to make in our 
shops under the supervision of his own expert, and for which we will gladly 
furnish every facility. In this respect the Westinghouse Machine Company has 
no imitators. We cordially invite the most critical inspection of our product and 
methods of manufacture. Ourshopsare open at all times to engineers and others 
interested in steam power. If this subject is of interest we will send you a little 
circular which explains it more fully. 


THE WESTINGHOUSE MACHINE COMPANY 
Pittsburg, Pa., U. S. A. 


lighted throughout by gas. Tickets and further infor ER COMPANY 
oca) by addressing | ADAMS BOIL > 

So hanson, a. P. A til Gout’. R. Uhicago, LE 07 The Cuyahoga, Cleveland, 0. 

i 


W@OMBINE SAFETY WATER TUBE BOILER 











L.M.MOYES, MANUFACTURER, PHILADELPHIA, PA. 


TESTING ROOM. 


CONTRACTORS and 


Is‘ ESPECIALLY Directed to the 


SULLIVAN. . . 
CHANNELERS. 


Of which 55 are in use on Chicago Main 
Drainage Channel; 80 in Vermont Marble 
Quarries; 27 in Southern Marble Quarries ; 
15 in New York Marble Quarries ; and 20 
\. Sandstone and Limestone Quarries. 





ROCK DRILLS, GADDERS, 
QUARRY BARS, 
COAL MINING MACHINERY. 
* DIAMOND CORE PROSPECTING DRILLS 
For Testing Bridge Foundations, Tunnel 
Locations, Mineral or Quarry Lands, etc. 






















CORRESPONDENCE SOLICITED. 












ee ee 









SULLIV MACHIMERY CO, SESPO Nn a a oe Sa Cc 
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THE RECORD TO DATE: | 34 Ingersoll-Sergeant Channelers. 


129 Ingersoll-Sergeant Rock Drills, 
170 —— 


( Ingersoll-Sergeant Air Compressors. 
SOLD AND USED ON THE CHICAGO DRAINAGE CANAL. 


The largest number of Machines of 
any one make for this work were 
supplied by this Company. 


ROCK DRILLS. 
STONE CHANNELING 
MACHINES. 
AIR COMPRESSORS 


OF EVERY CAPACITY. 


















Send for Catalogues, Prices and Full 
Information 


INGERSOLL-SERGEANT DRILL C0. 


HAVEMEYER BUILDIAG 


26 CORTLANDT ST., NEW YORK. 








ocKEx DRiILLS, 


AIR COMPRESSORS. 


MINING AND ROCK EXCAVATING MACHINERY 


DRILL CO., 


126 LIBERTY ST., 
NEW YORK. , 
> Everything That Bears Our Brand Is of the Very Best Quality. 
“RIN 9) Explosives and Electric 
Blasting Appliances 


Are Used Everywhere with the Highest 
Satisfaction. Send for Catalogue. 


| AETNA POWDER CO., S°¥iit-qug.™° 


THERE IS A DIVIDING LINE BETWEEN 
i GOOD PRACTICE 


- AND... 


BAD PRACTICE 


In the Transmission of Power 


you know when to stop using Steam and when to commence using COM- 


Do 
re AIR? 
ou have any doubts on the subject, or any questions to ssk. we will} OUTPUT INCREASED. METHOD OF 


cneeetilig answer your letters. Our Circulars also are Free. FUEL SAVED. . . ee eee 


THE NORWALK IRON WORKS COMPANY, Jue. + “MARVIN ELECTRIC DRILL CO, 


Makers of Air and Gas Compressors. lecerre. é aro, NV. 














HE above cut illustrates a small size Duplex Compressor having 

‘compound air cylinders with inter-cooler, and compound steam 
cylinders fitted with Meyer cut-otf valves. 

This is the best and most economical type of compressor for small 
ard medium sizes, and is especially desirable for machine shop use. 





RAND DRILL COMPANY, 


23 Park Place, New York City. 


ELECTRIC ROCK DRILLS, 


fee... he Marvin Electric Percussion Drill. 
. ‘ THE MODERN 
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ESTABLISHED 1964 Established 1831. Asaual Capacity, 1,000 


cnamne tteRamaads BALDWIN LOCOMOTIVE WoR 


0 27 4 20 NASSAU ST. 3 SINGLE EXPANSION AND COMPOUND LOGoMOT\s: 


RAILROAD PRINTERS & STATIONERS 
Broad and Narrow Gauge Locomotives, s 


KEEP IN STOCK OF MOST APPROVED Forms 
Steam 


BOOKS FOR STATION AND TRAIN USE. 
oar. ponmances. ony. ennswen, manvapr eoerindl a Cars and Tramway Locomotives, Mine ar: 
Furnace Locomotives, Plantation Loco- 
motives, Compressed Air Locomo- 







TEL. TRAIN OROER, &C., 46. 
Parca ano Books ror 
Encinecas ano Contractors use 


tives, Oil-Burning Locomotives. 
Give PRrOocces. rici.o, PROFILE, TRACING, z 
: ‘Adapted to every variety of service, and built ace),.:, 
covedadaee: “omens. | periadk. -<enat to gauss and templates alter standard designs of \.. << 
@Oo. HETURH, Time, WAGES TAGLE, 4c., 406 


road companies drawings. Like parts of different 6, 
of same class perfectly interchangeable. 


Electric Locomotives and Electric 
BLANKS AND BOOKS FOR RAILROADS, 
ano xnece STATIONERY fon au : Car Trucks with Approved Motors. 


YOUR ORDERS OF COMAESPONDENCE SOLICITED BURNHAM, WILLIAMS & GO., Pipa Ue. A 


Pittsburgh Locomotive and Car Works,|"** “ABE SYSPEM™ of Rack, Railways 


Steeo Inclines. 


Approved by Eminent Railroad Engineer. 
of Europe and America. 


Paint, Ruit ano Bino in any Quantity, 


PITTSBURGH, PA. 


Tn use at Pike's Peak, Colorado, U.S. \ - 
Puerto Cabello, Venezuela & Transandi; 
R. R., Chile, S, A.; Ivan Mountains, Bos .: 
Visp-Zermatt and City cf Lugano, Swity; 
land; Mt. Generogo, Italy; Bolan Pass and 
Nilgiri Ry., East India; Wami-Toge, Japs; 
St. Domingo, West Indies; and many ot! 


places. 


ce) For full particulars address 


ie cal 
W. MILDENBRAND C. E., - - - No. 1 Broadway, N.Y. 
Send for Illustrated Pamphiet. 


‘“‘WANT COLUMNS.” 


. news r can command the “Want” advertising patronage of acommu 
W go rar wt canedil class it is regarded amoug advertisers as an unfailing indi- 





Se oe —_ _— ‘| cation of that paper's pene a as an 4 ary ee Neg ee it is 

ENGINEERING News publishes more *“ Want” vertisements than al! 

WILSON MILLER Pres. & Treas. D. A. WIGHTMAN, Supt. Sone taenbaattnn or Railroad papers combined, some idea may be formed of its high 

standing and influence. The advertiser always feels sure of resuits when he uses 

_ | ENGINEERING NEwWs, and results are what count, For this reason few papers have 

eee ‘|] on their books advertisers that have remained for so long a time continuously, as 
ENGINEERING NEWS. 








=== STEAM, 
COMPRESSED AIR and 
ELECTRIC 


PLANT 
LOCOMOTIVES, vA. 
Seto ne vient ai eso || PRESERVATION OF LUMBER. 


pact 50,000 feet. Splendid equipment. Good railroad facilities. Prompt 
eae weak a s eee ee se Ay tee Thorough and careful treatment. Address all Correspondence to 


, val oniien i a: Mh ll, M ‘ 
ST 1, K. PORTER 2 68., 081 Weed $2, || OTIS AEM & SO = ao 
, always kept on hand, . _PITTSBURGH, PA. 


ee : EPPINCER & RUSSELL COMPANY. 


Dead Oil of Coal Tar Process... . 
CREOSOTING WORK Creosoted Piles and Timber furnished. 
MANUFACTURERS OF THE VALENTINE 
a 


SUBWAY ELECTRICAL CONDUIT. 























SOUTH BETHLEHEM, PA. didi aiieatee meet he So. Oe 5 eens tong, 
oy T EE EE a R A | LS SEND FOR CIRCULAR. Works: Long Island City. Office: 66 Broad Street, New York. 
BILLETS AND MUCK BAR . Creasoted Piles, Lumber and Crossties 


Treated with Vead Oilof Coal Tar. 
ST EEL FORGINGS,, |Pinoline Wood Preservative. (nani eat 


inoline Roofin Paint. Durable, Elastic ana Cheap. 
HOLLOW SHAFTING, CRANKS, ROLLS, GUNS and ARMOR. sie ies ih eeaaaeaid OIL & CREOSOTE WORKS 





Rough, Machined or Finished, Fluid Compressed, Hydraulic Forged. FERNANDINA, FLA. 
ee ae HE LEHIGH VALLEY 
NEW YORK OFFICE, - - - - - - -+ 80 BROADWAY r T 
cH A GENERAL INDEX to Engineer- CREOSOTING WORKS. 
PHILGDEISEES SOTRe, Se a eee, ee eee, ee R. H. Wilbur, Pres. Walter G, Berg, Engr. 
CHICAGO OFFICE, - eS areas - - MARQUETTE BUILDING. Dec. 27, 1890, inclusive. .......- $1.00 H. Comer, Supt. 





Works: Perth Amboy, N. J. 
Lumber, Piling and Ties creosoted with DEAD 


OIL OF COAL TAR. Creosoted timber fur 
nisbed. Capacity, 400,000 feet B. M. per month 
Cylinders 80 feet jong. Direct Rail and Water 
- 5 Communication, 


Office: 136 & 137 Washington Building, 
BLOOMSBURG, PA., ——__!_Broadw ay, New York. __ 


Qid Dominion Creosoting Works, 


Norfolk, Va., Office, 54 Main Street, 
Under Atlantic Hotel. 


Yellow Pine timber of all dimensions. 
Cross Ties and Piling Creosoted with 


DEAD OIL OF COAL TAR 


By process approved and accepted by U. S. 
: Government Knginecrs. 


Orders Solicited. 


VANDERBILT & HOPKINS, 
+ + Lumber Manufacturers, - 


SM a anvractunens oF RAILROAD TIES 
Pine. 


FLAT CARS, SIDE AND ROTARY DUMP CARS |ifiiealigerteertis 





Dimension Lumber Sawed to Order. 
; LIBERTY ST., NEW YORK, 
Built Especially for Contractors, with or without Stee! Linings) "Removed rem 1 LAGI a, 
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A. W. SOPER, President. ROBT. ANDREWS, Vice-P residert. R. M. DIXON, Engineer. C. H. HOWARD Secretary, W.R. THOMAS, Treasurer | 


The Safety Car Heating & Lighting Co., | 


160 BROADWAY, NEW YORK. 


THE HEATING SYSTEMS. THE LIGHTING SYSTEM. i] 
LL NS TES | eon ge NESS RAS ONAN y 

By Het Water Circulation and Direct Steam with Regulating Devices. Reliable and ) The Celebrated Pintsch Compressed-Oil Gas Method. In use on over 55,000 cars in 
Uniform Heat. Europe and America The best, most economical and only safe light for railroad pur- 1 | 
Economical ana Rapid Circulation. poses. [a brilliancy and cleanliness unsurpassed, This system has been adopted by the : 
Gibbs’ Automatic Coupler of Westinghouse Type. Absolutely Steam-Tight U. 8. Lighthouse Board for lighting buoys. 7 
' 


RAMAPO IRON WORKS, 


HILLBURN, ROCKLAND COUNTY, N. Y. 


MANUFACTURERS OF 







Switches, Automatic Safety Switch Stands, Voked Frogs, Bolted Plate 
and Spring Rail Frogs, Crossings of Every Description. 


LIGHT AND HEAVY GASTINGS ANU GENERAL TRACK EQUIPMENT. 


Agents for Canada: Central Bridge and Engineering Co., Ltd., Peterboro, Ontario 








A atomatiec Showing Position Ba: RAMAPO YOKED FROG. * Stand /Showina .’osition of Parts 


Caruiste Mrc. Company, | 


Cars, Engines, ; 3 4 CARLISLE, 
Frogs and Switches. |} . ?™ 
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VILL 


D. E. HILL, President. 3. A. BALDWIN, Vice-Presidcnt. CHAS. BAIRD, Treasurer 8. W. ROBINSON, Secreta 


THE UNION SEWER PIPE Co. 





2 
Representing : \ Hill Sewer Pipe Co., 
I iia Sell Pipe Co., \ ‘The National Sewer Pipe Co, = 
. Buckeye Sewer Pipe Co, Pennsylvania Sewer Pipe Go,, Lid, 
A bey sudo The Robinson Bros. & Co, 


The Crown Fire Clay Co. The Summit Sewer Pipe Co, 








. MANUFACTURERS OF STANDARD AKRON SEWER PIPE, AKRON, OHIO. 





THE WESTINGHOUSE AIR-BRAKE COMPANY 


is now prepared to fill orders at an hour’s notice for one or one 

thousand sets of AIR-BRAKES FOR FREIGHT CARS. having at 

their new works an annual capacity for turning out air brakes 
POR 


250,000 FREIGHT CARS, 
6,000 PASSENGER CARS, 
10,000 LOCOMOTIVES, 


BESIDES REPAIRS FOR THE 


300,000 Freight and Passenger Cars and 
26,000 Locomotives already equipped by - 


THE WESTINGHOUSE AIR-BRAKE COMPANY. 


GENERAL IRON FOUNDRY. Ze 
D. W. BINNS, ~ 


“oe MACHINE and ae oe ee 
eh ole Botler Fronts, 
| — Drataheads, Basta Pensand. 
a += aaeeanonee 


: 54.8 $8 Sendtord St “BROOKLYN, WY, eT Wiittemsoure 
BwwyzTywwrouwuwhR Boor. 
FROM 
ENGINEERING NEWS PUBLISHING CO. 






















FIRST) © an RA <n AGE WOVEN WIRE FENCE 60., 


AROUND PARKS AND canttenan ADRIAN, MICH. 
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THE CENTRAL SEWER PIPE Co. | 


MANUFACTURERS OF VIFRIFIED SEWER AND CULVERT PIPE. FLUE LININGS AND TERRA COTTA GOODS, VITRIFIED PAVING BRICK. FIRE BRICK. 
FIRE CLAY AND ALL OTHER FIRE CLAY PRODUCTS. Double Strength and Deep-Wide Socket Pipe a Specialty. 


— Principal Office, 2d National Bank Buliding, - - - PITTSBURG, PA. 

an ir J AC DO DOC 
2 H. 6a ccesso ackson 8 

MONMOUTH MINING & MFG. co., Monzxouth, ILL. | 3 York ‘State Drala Tite and Pipe Works, Mala Office, 1" 7 THIRD AVE., “ALBANY, se 


MANUFACTURFRS OF 














, 


. i a haan) ee 
emeen | | eB | FIRE CLAY ai 
a eee, ee > | MANUFACTURERS 
Earasnccial |e ia 


s 


banana or rE = segue as rn 
Sewer and Culvert Pipe eWEL 5 LICHT 


DOUBLE STRENGTH; ALL SIZES. WALLWORK & WELLS’ PATENTS. \ 
Se ree eee nee 


7 800 to 2,000 
g> CANDLE POWER 





a = 


EL NE COL AOI TC EET AEF ct 





Opportunities to bid on FIRE CLAW GOODS of every description solicited, 


tnd all other uses = + EVENS & HOWARD, St. Louis, Mo. 


a oe eye | taal intin taal 
NEWMAN WIRE TRUSS FENCE CO. PORTABLE, 
VICTOR, NEW YORK 


en A NN A OT ON GT AN ON A UL 


SELF-CONTAINED, 
AUTOMATIC, | 


UNAFFECTED BY WEATHER. : 


Especially Adapted for Contractors 
Quarries, Shovels, Railroad Construction, 
Dredges, Bridge and Dock Builders, Water- ; 
Works, Brick Yards and Coal Docks. : 


200 CONTRACTORS AND 250 
RAILROADS NOW USE THE 
WELLS LIGHT. 


REQUEST C'RCULAR FROM : 


WILLIAM HALPIN, 


44 Washington Stree. 





8 - 
GENERAL CONTRACTORS. 
Railroad Fencing and Telegraph Building a Specialty. 


=A” THE WAN \RANKEN 
S10) AUTOMATIC Sgizoe 
HU UE = FLUSH TANK 





ee 


J. arr FiTzCERALD' 


SCHENECTADY, NEW YORK. 


@, BRIDGE PAINTS 


FY ELLUOTT'S ASPHALTUM PAINT $rcti $2t0r ie ei 


2:2 


New VORK< 


















Have been Adopted as a STANDARD for QUALITY by nearly all the leading 
RAILROADS, BRIDGE BUILDERS and ENGINEERS of the Country. 


e 
Send for Price Lists. ~ References on Application. 


NATIONAL PAINT WORKS, ~< WILLIAMSPORT, P.A 
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LINK-BELT MAGHINERY Co, 


ENGINEERS, FOUNDERS, }; 
CHicaGo, U. 8, A, 
Link-Belt Labor-Saving wba 


For Handling Freight, Cerea res. By. 
and Manufactured Products, ~ —e 









DEAN E’S 


PATENT ADJUSTABLE “T-SQUARES. 


BEST T-SQUARE MADE. 
CIRCULARS ON APPLICATION. 


E. L. DEANE, HOLYOKE, MASS 





le; rs, Gearing, move Drives, ete. &, Pul 
Samples by mail, postpaid, 24-inch limired, nicke- Sata e, Valuable Lo engin sent upd 
“ CLimax ” or PROTRACTOR. nome. $1.00; 24-inch unlimited, nickel mount- application. : 
site ; ings, $1.50: Climax, $5.00, 30-inch. sent by express. 
THE stention’. CNgineers 
measaring the bie 
is called to the Ritchie-Haskell Direction-( urrent 


Meter andthe Haskell Current Meters, iia, 
use In any Stream--from an Irrigating 
“ River in the Ocean.’ 


For Illustrated Price List address ¢ i 


E. E. Haske. C. E., E. 8, Rirente & Sovs, 
Sault Ste. Mar Mich Brookline, M ase 


to 4 





Direc ion-Current Meter (lat.) 


Neen ee eee eee nce n nce ccc ne a a IL a ae 
BALL BALL CO., Lrp.{STOW FLEXIBLE SHAFT COMPANY 
Frankford, Philadelphia, Pa. FREDERIC SCHOFF, Prop. 
BALL DRAWING INSTRUMENTS 26th & Cal _ 


1 of Dra 
™ natn eee Genantt Ookeae oreo 


127 FULTON and 42 ANN STREETS. 
——BRANCHES:—— 
111 Madison 8t.. CHICAGO. 708 Looust 8t,, 8ST. LOUIS. 


DRAWING MATERIALS. SURVEYING INSTRUMENTS. 


T% leoreent and best assorted stock in th's 
line, =e, most complete VUatalogue. All 


\ goods warr: 
CA TA, LO UE ON APPLICATION. 













Philade/phia,Pq 
MANUFACTURERS OF 


DRAWINC MATERIALS 


Blue and Black Process Papers. 


MANUFAC? 

Portable Drilling Top. 
ping, Reaming and 
Boring Machines. 


\ Also Tools for = ry Whee 
Bp Grinding, Me Y 


MAEHN & CO.,|F. ECKEL, iiiainenrs”™. 


ENCINEERS’ SUPPLIES. 
212 Locust St., St. Louis, Mo. lnotepments, comely Saree. 


Lee ee aiviaed: POST, JACOB] & BRUNING CO., 


MANUFACIURERS OF Rooms 412, 413, 414 Beekman Building, 218 Clark St., Chicago. 


Surveyin and Engineering Cor. Beekman and Pearl Sts, NEW YORK. 





ESTABLISHED 1820, Transits, Levels, 
















sae 
Instruments. Compasses. Archi- — Ag 
Illustrated Catalogue on Ap- YOUNG & SONS, tects’, Engineers’ & BOLLING & “LOWE, 
plication. MANUFACTURERS OF Surveyors’ Supplies. Lawrence. Poutney Hill. London, Eng. 
ENGINEERING, Complete Catalogues on Application. T. F. RAN DOLPH 
a MINING and . E. STIEREN, 26 E. 5th St., Cincinnati, Ohio, 
; SURVEYING 544 Smithfield St., PITTSBURG, PA, Manufacturer and De ser t 
a 3 Engineers? apd s eyors’ 
—ae = CHARLES H. INSTRUMENTS. 
No. 43 X. 7th St., ie gc | BRIGHTLY oes haa 
PHILADELPHIA (Late of HELLER SEND FOR CATALOG! 





& BRIGHTLY), 





ie Oe 
WV. aL. & GURLEY. Mathematical Eatineer-| Fi ngineering and Mining 
uicdicaees, istrumeNts.| INSTRUMENTS. 
Civil Engineers’ —— Junction | We have pre [per aprove ment 
and Surveyor: 16th & Station, s mene & ELLERDE. 
; : t. Paul ° ~ i 
INSTRUMENTS Philadelphia, Pa Repairs Seite Careful Atte M - ” 
Will send our Illustrated 


Price List of new im- 
a on applica- 


__Repairs Receive Careful Attention. 
Stand -Pipe AAGGIGGNTS | Wexner oo ee 





rds of TROY, N, Y. GEODETIC SURVEYING. 3y _ Pr f 
RES ay mernove | ad Fallures | vst inmgcdctet 
fotrendoiom! Inehaneats. Enginesringand Surveyiny Contents: The Figure of the Kart, The 
ansTRUmENTs. | IN THE UNITED STATES. | Wert’ Telanguinasguares 7d Ms Fe 
ete., on application. MANUFACTURED B 
L.BECKMANN |A Chronological Kecord of Accidents to and THEORY AND PRACTICE OF SUR- 


Failures of Water-Works Stand-Pipes in| VEYING. By J.B. Johnson, C. E 
the United States, with Full Discussions; 11th edition. $4.00. 
and Assignment of Theories. 
Also a Discussion of Current Practice in This is probably in more extensive use 
fications than any other treatise on surveying. It 


Spec for Stand-Pipes and of other 
Related Matters is'a thoroughly excellent. reliab! and 
up-to-date work. 


D. PE .E. MANUAL OF LAND SURVEYING. 
oy Wee wm, C. B-» By Hodgman and dliows. 5th edi- 


Assistant Professor of Civil Engineering) tion, Leather flaps. $2.50. 


University of Illinois. 

SURVEYORS TABLES. By F. Hodg 
man. $1.00. (Thisis included in the 
Marual of Land Surveying. ) 


LEVELING, Barometric, Trigonometri 
and Spirit. By I. O. Baker, ©. E. 
Boards, 50c. 


METHOD OF GOVERNMENT SUR- 
VEYING, as prescribed by the U.S. 
Congress and Commissivner of the Gen. 
eral Land Office. By S. R. Clevenger. 
Mor., $2.50. 


RAILWAY SURVEYS AND RESUR- 
VEYS. By Hosea Paul. Paper. 25. 


SOLAR COMPASS and Surveyor’s Com 
panion. By W. A. Burt. 5th edition; 
pocketbook form. $2.50. 


STADIA SURVEYING. By A. Wins- 
low. Boards, 50c. 


57 Adams Street 
TOLEDO, OHI, 
First-clase work as reaonable prices. 





PETER HEER, “scr” 


232-234 E. Washington St., Chicago. 


F erly of HEER & SEELIG.) 
— ‘Manufacturer of Highest Clase—— 


SURVEYING AND ENGINEERING INSTRUMENTS. 


I uares, Triangles, Seales. Ktc. Re 
uname and promptly executed. teeltine 
applies of all kinds, Catalogue on ay plication. 


pg EF 


DRAFTSMAN’ S Adjustable Cuive 
Ruler can be bent to any curveand will re- 
tain itself. 

Abovecut showsa 10-inch ruling edge; it 
cosis $1.87 and can be sent by mail for 7 cts. 
Four different styles and lengths are made. 

They are highly commended, and have been 

sold by the trade for 10 years. 


F. W. DAVENPORT, Mir., Providence, R. 1. 


_ Seélig & Kandler, 


Manufacturers of most improved 
Surveying, Engineering and 
Astronomical Instruments, 
Supplies for field and office, 


—————————————————————— 
MAG 6. ELLER, TRADING AS (Established 1870, 


HELLER & BRIGHTLY 


Engineering, | “Min ning 
- 


om, INSTRUM ond Ridge 
Ave,, Philadelobin Pa, 
Catalogues on Application 


Rugene Dietzgen Co., Chicago. 


Importers and Manufacturers of 
Surveying and Engineer- 
ing Instruments 
—aND— 


Drawing Materials. 


Repairs qretety and prompt! 
executed. Drafting Supplies oral 
kinds. Catalogue on application 


FAUTH & CO., 


Manufacturers of 

ee INSTRUMENTS. 
cy of graduation, powerful telescope, 
CHIC 

192-194 gic ast Madison Se. ushaeens with great strength, compact con- 


Send for I chief characteristics of our instruments. § 
(Instruments oatrated Catalogue, for catalogue describing the best solar ate 




















With 37 Illustrations, Numerous 
Tab es, and an Index. 












12mo, Paper, 200 Pages. Price $1.00. 


ENGINERING NEWS PUBISHING CO. 


BOOKS ON SURVEYING. 


ENGINEERS’ SURVEYING INSTRU- 
MENTS. By Ira O. Baker. Second 
edition, revised and greatly enlarged. 
Bound in cloth, 400 pages, 5x74 inches, 
86 illustrations, copious index. 12mo, 
clot! 


Each instrament is considered »« 
a. the best form of construction is is- 














































° cussed, th: f 
ne a | OT a out data are ‘ veh a’ to fhe der ac-|SURVEYING. Théory and Practice 
prac- an ctice. 
HERM. PFISTER ee te, and sanwontios are,taagag 2 ye | By W. M. Gillespie. “Revised an «= 
Successor to ods of using it. larged by C. Staley, Ph. D. $3.50. 


THE ELEMENTS OF MILITARY TO- 
POGRAPHY. J. M. West. $1.\. 


Send for Our New Catalogue. 
THE ENGINEERING NEWS PUBLISHING CO 


Rr. wuitcoms & co, | RNGINRRRING ae" offices of fe most PRACTICAL MARINE SURVEYING. 


Manufacturer of Surveying and By Harry Phelps, U.S. Navy. 8vo, 
Engineering Instruments. Engineers during cloth. $2.50 

176-180 Plum St., Crxcinwati, 0. NEWS saa eee ” “AS 6 

good paper 






whole, the work is a first-rate 
pie AA and an ex- 
cellent practical manual,” 


All kinds of Renairtng promptly done, 
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THE KING BRIDGE COMPANY, 


Iron and Steel Bridges, Viaducts, Buildings, Roofs, Etc. 


ojjice and Works: CLEVELAND, O. New York Office: Room 520 Welles Bldg.. 18 Broadway. Chicago Office: 1105-1107 Rookery: 
PORTLAND, ORE., OFFICE: 54 WORCESTER BLOCK. : 


: WROUGHT IRON BRIDGE CO, 


Iron and Steel Bridges, Girders, Turn-Tables, Buildings and Structural Work. 








OFFICE AND WORKS: CANTON. OHIO. 


Baio eo 3 Ce ener DVOREA: CANTOR. ORIOL 
3 PITTSBURG BRIDGE CO. | 
Mase ' 
ANY STEEL STRUCTURAL WORK CHICAGO OFFICE : 1108 MARQUETTE BLDG. 
a Se —.s.  SRNRAS J. LONG, General hee NDREW bic eget ROBT. GHEMAA, Fren wa L AOA AN: Beo’y bs vee eerste | 
»~f UNION BRIDGE CO./ELMIRA BRIDGE CO., Lime. | 
Top. Principal Office: No. 1 Broadway, New York. ENGINEERS AND MANUFACTURERS. | 


CIVIL ENGINEERS AND CONSTRUCTORS OF 


BRIDGES, Steel and Iron Bridges, Roofs and Turntables. | 


ELMIRA, N.Y. 


Tunnels and Public Works. OFFICE AND WORKS: NEW YORK OFFICE: 
WORKS: ATHENS, PA. ELMIRA, N. Y. 18 BROADWAY 





Y W, OLIVER, Preside A. L. SCHULTZ, C, E., Vice-Preside: . @. SCHULTZ, Secretary and { 


=| SCHULTZ BRIDGE & IRON COMPANY, __ 


PITTSBURG, PA. | 


WESTERN OFFICE ENERAL OFFICE AND WORKS 
PHIL W. HERZOCG, Monon Biock, 322 Dearborn St., Chicago, Ill. Chartiers euantee, Pitts. & Lake Erle Ry., qhepess Co., Pa. 


t 
“ SS ke i i E | = P ” * » MAIN OFFICE AND WORKS: 
— * * * } 


Forty-Eighth Street and A. Vv. R. R., 


“I BRIDGE COMPANY. PITTSBURGH, PA 


BRANCH | 1128 Betz Building, Philadelphia, Pa., Eastern canal 65 Dexter anc Chicago, Ilt., W. Morava, Engineer. 
OFFICES: ( 228 Lumber Exchange, Minneapolis, Minn., Rinker & Hoff, Enginee 


' 
nn. ree ehvOwO OO en || 
— J igon'Si'oren-neanrs|PENCOYD IRON WORKS. oiiscie Vinoucrs | 


STEEL BARS and STRUC-| Works: PERCIVAL ROBERTS, Jr. Vico Present. | 9g, gach st., | TRAIN-SHEDS, ELEVATED 














rol. Pencoyd, Pa. Ce aNARE. Soe ' 
ver. TURAL SHAPES. CAR and FREDERICK SNARE, Secretary. Phila.,Pa. | RAILROADS, and ALL IRON | 
ws ENGINE AXLES. . . A. & P. ROBERTS COMPANY. and STEEL STRUCTURES. 


.| THE TOLEDO BRIDGE CO, ‘wns? | 


eens OF EVERY DESCRIPTION. HEAVY PLATE QIRDERS A SPECIALTY. 


> use SAM'’L P. WHITE, T.5. WH oF F, ee | | 
ws Sree mice ac mere 200 CHICAGO BRIDGE AND IRON COMPANY = 
NG. PENN BRIDCE COMPANY, ee ee | 
edi RE Fe Fae Metal Bridges, Girders, Turn-Tables and Buildings. | 
BRIDGES AND STRUCTURAL IMMATERIAL IN PRON OR STEEI CT ren rey cece, 2a. | | 


ITY OFFICE, 503 BIALTO BUILDING. 


THE YOUNGSTOWN BRIDGE CO., GHAMPION BRIDGE CO., 


cra WILMINGTON, o. | 


a) ET ONS, eee 
re ne on re Iron and Steel Bridges, 


ROOTS TRON & STEEL BRIDGES. ee Goh ee 
structural work. YOUNGSTOWN, 0, | PASSAIC’ ROLLING" wetsacoareason'n' 
a [ar] i7 7721 ONSEN ORE TrTT A Poe MILL COMPANY, : 45 Broadway. 


W. H. FITCH, Prest. . CONG Trea 
FRANK CONGER, Vice-Prest. & ™ WILLIAMS, Secy, = & Y Peabo” Eng: BRIDGE BUILDERS. 


Groton Bridge & Manfg, Go,, ~"ssirimsetitmams ere 
RAILROAD AND HIGHWAY BRIDGES) “= See ee ee 


Viaducts, Girders, Roof Trusses, Turntables, Ircn Wharfs, etc. Die- TH E MASSI LLON ! Works and Main Office: 
Forged Eye-Bars and Upset Rods a specialty. BRIDGE CO. : : MASSILLON, J. 


Main Office and Works, GROTON, N. Y. Iron, Steel and Wood Railroad and High- Toledo Offices, Darst Block, Adams St, 
Branch Offices: MT. VERNON, O., FT. WORTH, TBX., end OWORSO Micon. | way Bridges and Structural Iron Work. . Chiccar Office. 364 Mengdaock Bide 
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R. A. SHAILER, Pres. Cc. R. SCHNIGLAU, Vice Pres. and Treas. R. P, LAMONT, Engineer and Sec’y. a 
SHAILER & SCHNIGLAU CO. Sidney Steel Scraper Co., 
ENGINEERS AMD CONTRACTORS FOR PUBLIC WORKS. Sidney, O., 
a a ee ee MANUFACTURERS OF CONTRACTORS’ SUPPLIES. 


Bridges, Roots, SUDSCPUCEUPES, Tunnels, Eto. Wheel and Drag Scrapers, 


609, 610 and 611 Wensum Union Bidg., 138 f stacitbah St., Chicago, Ill. Steel Tubular and Wood 


LOUIS P. EVANS, reat Wheelbarrows and 
Engineer and Contractor.| sui su catago wi res 
Railroad Bridges a ‘aan aman ey ace Buildings, Ete. Pro oe 


8. E. CORNER FOURTH AND WALNUT STS., PH LADELPHIA. PA. The “ Wiiliams” Patent Steel Stone Crisho, 


built en for Township, Village or Con 
Heavy High Grade 


STEAM ROAD ROLLERS, 


ALSO ‘PORTABLE ENGINES 
SCREENS AND ELEVATORS 
WITH DOUBLE ENGINES wee eat 
TWO SPEEDS, GOVE "ERNOR, ETC, 


THE PITTS AGRICULTURAL WORKS, 


ST. JOHNSVILLE 
BUFFAL 


AGRICULTURAL WORKS, 
BOSTON OFFICE, Riew YORE oF: OFVICE, 

























St. Johnsville, __ St. Johnsville, N. _Y. 
15 Court Square. 


g  Gea o> tee 
VV NA 


RAK (OA sf Tue 0.5 Keuy ©. + + 
We i Dp 5 1X tm eh MS te + + _ Springfield, Ohio, USA. 


Handsome illustratea catalogue sent free on application. 
JULIAN SCHOLL & CO., New York Agents, 126 Liberty Street, New York. 


prepa Srl VVil ae asta 








BELMONT IRON WORKS, Limited 


(Successors to Manly & Cooper Mfg. Co..) 


BRIDCE RAILINGS A SPECIALTY. 
Any Design “ Hand Rail furnished, including 
our own, “‘ CARNEGIE” or PIPE TOP. 


Railings for Parks, Residences; alro Lron Stairs, Lights, 
1 buttera, Tree rg Settees, Grilles, Artwork. 


New Yor« Orrice: Room 
= M8 OOVTLANDT ST. WM.B eis Ag’ PHILADELPHIA, PA. 













Sugar in 











RR OR abe ei EA ROAD-MAKING Portable Track. 
st tt A ET - MACHINERY. Boilers. 
seen aise CATALOGUE & PRICE ecu oF e Ssuis guts Sores ” oe or 


Send for Circulars to 


ari VAN DORN IRON WORKS C0, PIONEER IRON WORKS, “iuszze 
CLEVELAND, OHIO. REMEMBER Graphite PAINT 


wT Lett ol. SS oS ee ll 
Ornamental and Structural TRON That has been thoroughly tested by years of exposure to all sorts 
WORK, Stairs, Brackets, Fire Escapes, IRON of weather and under all sorts of conditions. That Brand is. . 


2 ert ce on™ NIXON'S sick GRAPHITE PAINT. 


t has been in the market for 25 to 30 re... Roofs and iron work properly painted 












i 6b 
LETTERING OF WORKING DRAWINGS. po and all me metal seg Tvea work requiring a specially 
durable pain 
J. C. L. FISH We shall be glad to send circulars and color cards to anyone interested. 


CoNTAMSS ey ineneie samc acess" “™"! Jog, Dixon Crucible Co., Jersey City, N. J 


P AiSGe uci. it Superior Graphite Paint. 


and 


Write for Information. BUI : DIN G S IT WILL PAY YOU. 


DETROIT GRAPHITE MFG. CO., - - DETROIT, MICH. 


Th BROWN HOISTING AND CONVEYING MACHINE (0, 


SET Ee EE Sie CLEVELAND, OHIO, U. S. A. 
S ORE CASO Le BH. ¥. Office, Havemeyer Bldg. General Western Offic», Marquette Bldg., Ohicago, Ill. Pittsburg Office, Carnegie Bldg’ 


THE BROWN PATENT i 2zcs. Sse... 
The most perfect Machinery for handling ORE, COAL, ete., from vessels, dock’s and cars, 
cous x<=ne( Tho Brown Patent Cantilever Cranes, in Use on the Chicago Main Drainage ( Cates 


Working Capacity of “CANTILEVER ’ 550 to 700 yards “solid rock in place’ per day of 10 





View showing “CANTILEVERS® takin trom channel and Ferns machinery for handling material in Ship-Building Yards, such ae MARINE ¥ PLATES, 
TOTURAL WORK, ETO. 


spoil bank. at Genel ver 
tensed te ft. a laos » alent of spoil bank k. 80 ft. , ARMOR PLATES, STR 


Designers and Builders of TRAVELING, LOCO: JIB, PILLAR, and Other FRICTION CLUTCH HOISTING ENGINES, 
BOILERS, SEIP 


CARS, -_DUMPING BUCKETS, FRICTION CLUTCHES, ETC. . 


Complete Systems for Handling of Materials. 





—— .* 
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We =k A GRADER, DITCH ER * To be simple is to be great.”"—RaLpa WaLpo EMERSON. 
WAGON LOADER.| + <ees 


HIGHEST AWARD | JT he 


Champi 
~ World's Fair |i eee 


CHICAGO 1893. | simplest 






































of all 
and 
- therefore 
es ce 
LOADING ~ Si the 
Wagons at ~ greatest 
aay, iM yas. of all. 


Cuts DITCHES or CANALS — 
of any size. 
—BUILDS8—— 


LEVEES COUNTRY R2ADS, RAILROAD 
MBANKMENTSS or RESERVOIRS, 


sani from 199 to LM wage t~ 16 hoars’ work at a cost of 1 to tif conte jomat per on yard AMERICAN ROAD MACHINE co., Kennett Square, Pa. 


treet Sweepers, Sprinklers, Rock Crushers, Dump Wagons an achines. 


+ 





The Champion Stee! Rock Crusher with elevator and ‘screen. 


The simplest and greatest rock crus atns plant on the market. Our Catalogue will 
interest ,0", Its free jor the askiny 


Cataiogues and full information furnished on application to the 


F. C. AUSTIN MFG CO.. Chicago, Ill. 


aE LO LOND ILLE CE I DAL OEE 7 


NEW CHEAP EDITION. 9 ———8=| rest of ARMOR PLATE MADE UNDER 
MAIER | YARVEY PATENT No 460,262. 
The Science of Roadmaking. oe ere 18”; WEIGHT 79,000 Las 


By CLEMENS HERSCHEL, C. E. Fone Gun, navy, 13” B.LR. 


Construction and Maintenance ot Roads. 


Powver CHARGE, 489 Les. 
By EDWARD P. NORTH C. E. 


Srrixinc Vetocity, I810 Fr Per SEc. 





These two papers contain more condensed and valuable information on Roa: = { : 
oes and Maintenance than any similar publication of which we hav: STRIKING ENERGY 25,000 Fr. TONS. 1 | 
knowledge, : 

Bound together in one book, 156 pages, paper cuvers. 2 ea USE HARVEY TT dias : 

} PRICE 50 CENTS. cera Tout asia ois PRE Pr lumenal | 


ENGINEERING NEWS PUBLISHING CO., Tribune Building, New York. 





HARRISBURG c22 WORKS |T# BECKETT FOUNDRY & MACHINE WORKS | 


EPH P. MULLIN, Cenerai Manager. 
General Office and Works, Harrisburg, Pa., U. 8. A. : 
New York Office: 143 Liberty St ' 
The Harrisburg Double : 


(Room 225.) 
Engine Road Rollers 


Works and Main Office: Arlington, N. J. 
For Fine and 


Ay Fock Crushers 
Substantial Service AND ROLLS. 


Iron Castings, Steam Engines, 
Hoisting Engines, Mining and 
Milling Machinery, Shaft- 


THE BUCHANAN PORTABLE CRUSHER ing and Pulleys. 


IHE DE LA YERGNE’S 


IMPROVED PATTERN 


holsting Engines 


Equipped with GUST. PERS, WERN'S 


; 
LATEST PATENT FRICTION DRUM | 


MANUFACTURED BY 


THE DE LA VERGNE REFRIGERATING MACHINE CO. 
Office and Works: EAST 138th STREET, NEW YORK. 
Send for Catalogue and Prices. Suspension Cableways and Hoisting Machinery. ~ 


ae ROCK 4.» ORE CRUSHER 


FOR ALL PURPOSES. 


Macadam, Railroad Ballast or 
Iron Ore. 


Sizes: 8 x 12,7 x 20, 8 X 25, 10 x 25,12 « 37. 
Product: 80 to 606 tons per day. 







a te OI 





W.2. ome Puladeioais 701 bake By Bee see .° 


Boston, 620 Atlantic Ave., 
‘7illace Stebbins, Baltimore, 111 B. German St. 





















All Styles ana § ana Sizes. 


Multiple Jaw Crashers 


For Fine Crushing. 
PIG IRON BREAKERS. 


THEO. A. BLAKE, 
NEW HAVEN, CONN. 




















Tie “FARREL” CRUSHER 


Standard of the World. 


cnt Ales Of Squares | compet RUSHING PLANTS OUR. SPEGITY. 

axteenth 9f am tsa between onesixteenth of} BARLE C. BACON, Engineer. 

Inva uable for Engineers and Calcu- FARREL FOUNDRY & MACHINE CO., 
By EE. E.E. BUCHANAN, Say Havemeyer Buiidirg, New York. 


Engineering News Publishing Co SEND FOR ILLUSTRATED CATALOOUE- 





For Circulars, etc., address 


Young-Brennan Crusher o., 


80 McDONOUGH STREET 
BROOKLYN, N. ¥. 
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it MP | Geib Lies 
ARTHUR McM be 7 
TEDL GOSTRITON SOMULLEN ® CO. ITH AKEK & iN, 


TOLEDO, OHIO, 


| 


and Contractors. SUBSTRUCTURES, DOCKS, ETC. CONTRACTORS, 
: : | 
Electric Railways Built and Completely . . Room 25 Warder Building. 
soustititanes if conservatively issued Pneumatic Caisson Foundations WASHINGTON, D.¢ 


on properties of unquestionable value. 





ALSO DESIGN AND BUILD Water. A SPECIALTY. Railway Construction, Track tying 

vorks, Electric Light Plants, Gas Y Ballasting, Bridge Building, T:...,, 
Works, Sewerage Systems and Paving. Havemeyer Building. 26 Cortlandt St., New York. Harbor and River Improven..... en 
CORRESPONDENCE SOLICITED. Building and Pile Driving. 
A 


MAIRS & LEWIS, General Contractors, . ©. QUIGLEY aco, ff * 
No ws nRoAPway. New yorx. —/RAILWAY AND GENERAL CONTRACTORS, f ( 


3 ree a aa Engineer are Room 222 Rialto Bldg., ST. LOUIS, MO. 
Heavy Timber Work a Specialty. _Freliminary Reports and Locations Made. | svoyeys Estimates, Rtc., Made on All Classes of Railway and Municipal Work, 


Frep. W. ABBOT, Fret. Rapnees 5. GAMBLE, <> 
Assoc. Mem. Inst. C. E, Am. Soc. Sec'y and Treas. GEO. BURNET, Engineer, 


WE REQUEST of ENGINEERS [ee rm tito 


Opportunities to bid on al1_ kinds of contract work; ESPECIALLY COMPLICATED DONATO CU0ZZO0, am 6B 
WORK, where ENGINEERING skill of a high gafer, as well as General Contractor, 386 Broome St, N Y. 
absolute responsibility, is require Boston Office: 89 STATE ST. 


ABBOT-GAMBLE CONTRACTING CO., 620 Tae Street, St. Louis, Mo. WATER-WORKS A SPECIALTY. 


+LORGE B, CHRISTIB. ESSE wk, Te RAMA Here Allin uwninnan.., 

O.M.gECKNER, J.-H. PRowN, | © ‘Ge A io” J.C. RODGERS CH AS. Meck ADDEN, Ir, 

SECKNER CONTRACTING CO., “ See "s LOWE,| CONTRACTOR celine, 2 
V ses, neers an Gontractors. At work on Speedway, N. Y. dui. 
1231-2-3 Unity Building, Chicago, ’ Builder Niagara Falls Tunnel. 

Will furnish Designs and Estimates and | 147 Pe Salle nein ; CHICAGO, ILL. Office: . = veomaren CHAS. McFADDEN & SONS, 
Contanes.Aee 8 J G GIAVER & CO WILLIAM KEARNS. 3. 7% EGAN. RAILROAD___. 
il Ntae” contracts | SG Gavan M Am,co,ck. ret, | KEARNS & EGAN, CONTRACTORS, § * 


“ namie » agp neers 





WATER- WORKS{ 








ELEVATORS — {Perizneitdesirod. Any) General Contractors and Engineers, |General @ Contractors.) nox 415 & 416 Harrison Building 
ethene. @adidinen. oben. 1602 The M ; Steam, Electric Railway 5 
ERECTION = { “ete sadtsons The Gecpiiion of Rithonn | Gale tie Atom Mites ib leit er ahim 
. Good references. ¢ * e Construction o ges, ce. or ifteenth Street, 
B a di d all kinds of [ k . 4 
CORRESPONDENCE SOLICITED. sighae thee Pinntant Goriuatertetebhel PHILADELPHIA, PA. pete a 
R M. a J 
— THACHER & BREYMANN, Joun H. Eason. } Telephone, Main 306s 
A CATALOGUE OF Books for sale by En . ° ° BURNS & ESSON, 
gineering News Publishing Co., Tribune Submarine Engineers and Divers. General Contractors, 
‘ > : oo . Contractors = submarine work of all kinds where divers are 
Builaing, New York City, giving Prices uired vering sunken property. 314 Chamber of Commerce, CHICAGO. 
and Terms, will be sent freeon applica Laying aliicensiae Pipes for Water, Gas and Sewerage a Specialty | Builders of Sewers, Pavements, Mac: codans | 
Sons Kstimates and Consultation promptly given. Correspondence solicited. — wi nde oonage —~ 
Neptune Block, cor. Jefferson and Water Sts., Toledo, O Cement Work. ng and 










GSES fico. B. Canrenter & Co. —<ege 
Contractors and Railroad Supplies, 


202. 204, 206. 208 8. WATER 81., CHICAGO 
H. CHANNON , COMPANY. Cockburn Barrow & Machine Co 


DEALERS, aye MANUFACTURERS OF 


CONTRACTORS AND RAILWAY SUPPLIES, 
WIRE ROPE, MANILA ROPE, TACKLE BLOCKS, 
HAND POWERS and HOISTING ENGINES. 


EVERYTHING WECESSARY TO MAKE THE HEAVIEST LIFTS 
CARRIED IN’STOCK . 









me ee OTe Omicron Ofek 






24-26 MARKET 9T. CHICAGO. 


Hu. SHEELER nEw comoasrs a, G. L. STUEBNER, 


Is prepared with capital, years of experience and complete working outfit to contract for 240 Eleventh St.. Su 
ee ees 
MOVING AND RAISING BUILDINGS STUEBNER & WOODS, 


ANYWHERE ON EARTH. KNUDSON & SON, ae slam 


Manufacturers 
ing Buckets for mulstig . oa 
lattention paid to shoring up fronts, columns, girders, etc., and to shoring and 
ifhenine SUBMARINE ‘DIVERS 

























straightening up floors. Estimates c eerfully furnished. 


H. SHEELER, 83 & 85 Washington St., CHICACO. 





4W ane oharging 
ESTABLISHED 18i4. CAPT. JOHN J. WILLIARS, 874 Washtenaw Avenue Pum Bi ct nar 
A. SCHRADER’S SON Sub- Marine Diver, CHICAGO, ILL. Stee! Wheelbarrows: Iron Hoisting Blocks. 
; reread ti eee ae re TELEPHONE 1047 | Long Island Oity, H.Y. | 160 & 170 Third Sivet 
annie ae Wharves. Sea Walls, Dame ‘or Circular and Price List. 





Submarine Armor 


eee t shine cad Binet PASQUALE MARTINO, 
ing Rock and Raising a Italian Labor Employment and Supply J Supply Agency| 4 OVERTISE rte cas 2 WORK 


Ofice, 1888 West Fourth &t ae kSeea see ky, | ENGINEERING NEWS. 


AND 
Diving Apparatus. 


$2 ROSE ST., NEW YORE 
IMPROVED BOLT HELMET 
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and L aL} 
rd om 
ork, 4 i 
Doek 
\ Congress St. cor. of B., South Boston, Mass, 
ran a Having Built 
Ork, Pion2ers the Largest T ANKS, 
in in the 
4.Pi United States. 
a Stand-Pipe one 
11 I op Proposals 
Building. Willingly STEAM 
ALSO Furnished. 






BOILERS, 
Rte , Ric., 
Rte. 


BUILT BY 


‘La 


- N : 
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4 
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‘dad 


r 


—=—Z. 
Steam Boilers and General Iron Work. 


Harvey Boiler Works | - opcr & Co.. 


HARVEY, ILL. 


<£ 
Bs 


East Boston, Mass. 
BOSTON OFFICE: 


3068, TAN KS, Room 72, Mason Building, 12 to 2. 

; BOILERS, Stand-Pipes, 
HEATERS! T . 

0. SMOKESTACKS. Seer 


Water-Works a Specialty. 


Steel Stacks, 
CHAS. McELDOWNEY, Heavy Plate Work. 


Proprietor 








We have erected 
STAND PIPES 
Kane, eee BOE 1M ENTERPRISE BOILER CO. 

fa Youngstown, Ohio. 
Ww. H. Penman. 


Write for Estimates. 








STORAGE TANKS, 
STAND PIPES, 


Rhinelander, Wis..20 x 66 . 
fort Smith, Ark.. * Z = 
Brooklyn, N. Y... 
Sharon Boiler. Wks 
(Limited) 
SHARON, PA. 


FOREIGN BOOK ORDERS 


We cannot undertake to replace books 


BOILERS, 
nn Sag Deane eee etek SMOKE STACKS. 
besent to any address outside the United 


States and Canada are sent by registered | EAST CHICAGO TANK & BOILER WORKS 
mail at the risk of the buyer. Write for estimates. East Chicago, Ind. 















THE HUSTON PAT. BOILER BRACE 


Is pressed from a solid piece of best Flange Boiler Steel. No welds. 





anaes Stronger, Stiffer and Lighter than Iron. 

roved 

s for 

sand; 

nping 

ottom 

ging 

x ; 

«fg LUKENS IRON AND STEEL = off 
‘ COATESVILLE, PENNA. 

ca Write for Cireular. PHILA. OFFICE, 402 Bullitt ene 
uK ; , NEW YORK OFFICE. 29 








M. O. Brown. 
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DONTE ai = 


no > 


MaNUTACTURES mers OF tl dP 
wet 23 . : 


oe. e 


PITTSBURGH, PA. 





























7| TANKS, Wind Engines 
Water Cranes, 
ad Tank Fixtures. 
A 
NJ | 
Dar Write for Special 
ry be Railway Catalogue 
GENERAL CONTRACTORS = — 
DEA 


> 


0. §. WIND ENGINE & PUMP 


COMPANY, 


20 WATER ST. BATAVIA, ILL. 


— 
YU 






| 


Plans and Specifications 
Furnished. 


Fi 


4 ALY 
x 


oO 






7 NZI 
4 7 


Cities, 


TIGHT JOINT FITTINGS) 









so. Villages, 

aa Railroads 
= a = Should know that 
=z r we build Com- 
i s : plete 

2 s° Water Supply 
3 a . A Systems 

3 E er 1 for all purposes 
a E & : 7 and make 

s $ > F 4) A Speciality ot 
—_ Qa. @ , \ 

z i STEEL TOWERS 






and TANKS. 


Plans, Estimates 
and Designs fur- 
nished. 

Plants bullt tobe 
operated by Steam 
Wind or Gasoline 
Power. 


2 


NEVER LEAK. 


TIGHT | JOINT JOINT COMPANY, 
West & Bank Sts., NEW YORK. 


> 





15 complete plants 
for Cities 


BOILER MAKING FOR BOILER| tees 
- ; , built in ’95, 


MAKERS. A Practical Treatise on 
work in the Shop, showing the best Parkersburgh, La. > 

Methods of Riveting, Bracing and Tower and Tank. Built by us For information 
Staying, Punching. Drilling, Calking, 2; address 

etc., and the most economical manner | GHALLENGE “WIND MILL AND FEED MILI 60.., 
of obtaining the best quality of Output BATAVIA, ILL. 

at the least expense. By W. H. Ford, ; 
M. E. Third edition. 18a , cloth. $1. 00 | 


“This is a handy volume containing just 0 h S ifi {i 
welttaaniannccael oy accents se” QSDOMNS Specifications 
“It cannot fail to be an extremely vala- 
able assistant to the young boiler maker.” | 

MARINE BOILER OM. By C. EL 
AND CONSTRUCTION. By C 
Stromeyer. Being a Treatise on Boiler | 
Troubles and Repairs. Corrosions, | 
Fuels and Heat. On the Properties of | 
Iron and Steel, on Boiler Mechanics, | _ 
Workshop Practices and Boiler De-| General Specifications for Bridge 





FOR BRIDGES. 





signs. 8vo, cloth. Substructure, - - - - - -$02 
woven ‘movel’ featuren asd ieee General Specifications for Metal 
valuable to many classes of readers. Sea- Highway Bridge Superstructure, 25 


ing. superintendent engineers and s‘eam- | General Specifications for Railway 


designe : 
macera, will all find matiers of interest to Bridges, - - - - = - - - .25 
them, while those ep: Se. speciel re- 
irectly or indirectly 
connected with boilers—or with the vse of 
ite ane for structural purposes- -will 
find, eee teteoies jirect aoaeee Mailed, postpa-d, on receipt of ice by 


to scientific papers a 
wher publications deal uk tee toe 
way ee pointe of which the book 


OPP 


TribuneiBuilding, New York. 
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rrr errr cere [|e at CRITI — aa 
THE DEANE, OF HOLYOKE,| awe FNTRIFUE 


STreEA WwW. ‘Purr -s, ARE vi, AY in ty 
SINCLE AND DUPLEX, FOR EVERY SERVICE. Veuzsina, eat ea oe wanes. 
WATER-WORKS ENGINES. é Ror iL ioe 

Dally Pumping Capacity or —s urUG PUMAP sivi. 2 


* Ress Bs a sat é ’ ! 
oe DEANE WATER-WORKS ENGINES : eR ae —— 
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Over 600,000,000 CGalions. 2 ed maar 


DEANE STEAM PUMP CO, Ti LAIDLAW- DUNN. GORDON CO, 


HOLYOKE, MASS. Mis, of Water-Works & Sewage Pumpi 
i 44-2%-4 Duplex Double Plunger wew york, Boston, Chicago, e olen ping Machinery, 


{| Pressure Pump. Philadelphia, St. Louis, Denver. STEAM AND POWER Pumps 
FOR ANY DUTY. 


WORKS! {Cincinnati ang 
Hamilton, 0, 


Pa, Main sees CINCINNATI,O 
BRANCH OFFicEs; 

Cricaao, 197 South Canal St 

New oe 136 Liberty st. ° 


aoe ee Block, 
— * Wash. 1926 Pacific 






















PUMPING MACHINERY 
FOR ALL PURPOSE 





FRASER 
& CHALMERS 
CHICAGO, ILL. 
Riedler Water Works 
Pumping Engines WT Pe 
and Air Compressors A [ERM THE OTTO GAS ENGINE WORKS 


LATEST AND BEST 
SEND FOR 334 & Walnut Sts., PHILADELPHIA, PA., 
RUN WITH 


CATALOGUES 
COAL GAS, 
NATURAL GAS, 
or GASOLINE. 
1 to 250 H. P. 


Combined Engines and Pumps for 
Hydraulic Elevators, etc. Also En- 
gines for Electric Lighting. 


FOR ALL SITUATIONS. 


M. T. DAVIDSON, 
43-53 KEAP STREET, 
BROOKLYN, N. y. 


133 Liberty St., Ne oy k, 
Branches: {50 Olver gr. Bosto e 








SOUTHWARK FOUNDRY & MACHNE CO,, 


PHILADELPHIA, PA., 
——MAKERS OF—— 


OVER 45,000 SOLD. 
& a 
——ALsO THE—— ‘I H RK 
PORTER-ALLEN ENGINE, Simple, Compound and Triple; Blowing Engines, 


Reversing Engines; Centrifugal Pumps. 
BRANCH OFFICES: 


nl ay 
Sin: ) PUMP s Centrifugal Pump Works. PUMPING MACHINERY 


without Wee it or Care. ee 
for Contests pore oa are. Puro out IRVIN VAN WIE, Proprietor. FOR ALL SERVICES. 


Quarry, Quarry, Drainage and Manufacturing purposes. —MANUFACTURER OF— 


otter io teat —— = Vertical, Horizontal ana Suction | New York Office: 108 Liberty St. Boston Office: No. 8 Oliver St. 


MASLINS, '$5-867 Eiret st. po mn plmmaaete Philadelphia Office: 1402 So. Penn. Square. 
Jersey City, N. sites 


HENION & HUBBELL, No. 61-69 North Jefferson St., Chicago, Agents. 
Practical Hydraulic Formule 


vk amma ooo CONTRACTOR'S PUMPS. 


HAND AND POWER PUMPS 
For All Purposes. 


CENTRIFUCAL PUMPS. 

































' New Revised Edition, to which has been 
added Notes on Waier Supply Engi- 
neeriug. containing a concise but compre- 
hensive outline of the facts and principles 
involved in the general subject of Water 
Supply Kngineering, together with many of 
the practical details of hydraulic construction. 


“Lt fills a gap in the literature of this sub- Also Van Wie Triplex Pump. Sand 






























son ‘—Desmond Fitz Gerald, Consulting Kn- Pumping Pinute o Bpostalty. : 
. “The New eae on piplaying, wat water oo Water- U orks and Sewerage Pumps. T t Pp LE X = U M PS. 
ams Maae & Va ad 
tion, which will render it 2 still more} handy Send for New Catalogue. 
manual for students and eng neers.”—Mans- | 7|8-725 W FAYETTE STREET. SYRACUSE, HY. 0.S1 SEND FOR CATALOGUES AND PRICES. 


field Merriman, 
eld Merriman, . icE, $1.50. 


——FOR BALE BY- - Subscriptions to Engineering News may 
G NEWS PUBLISHING Co,,| __ begin with any number. 
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THE HOLLY MANUFACTURING COMPANY, Lockport, X. Y. 


2,000,000 to 50,000,000 Calions Daily Capacity. 
HIGH DUTY PUMPING ENGINES Sistema" fas 


DUTY, 181,120, 226 FoOooTt-PTrwounnhyps. 


SR MR ES NESE TRAINS ACE SNE AN a ARNT NS 
CHICAGO OFFICE, NEW YORK OFFICE, PORTLAND, ORE., OFFICE 
1215 Marquette Building. 821 Havemeyer Building. 315 Twelfth Street. 


1898 CATALOGUE NOW READY... 


TY® WORTHINGTON PUMPING ENGINE 


The phenomenal success of the Worthington Engine, at home and abroad, is because of the low cost 
of maintenance, absolute reliability and higher Annual duty than any other type of engine. 


tae HENRY R. WORTHINGTON 


NEW YORK: 86 Liberty St, BOSTON : 70 Kilby St. PHILADELPHIA: 724 Arch St. CHICAGO : 185 Van Buren St. ST. LOUIS: 8th ard St, Charles Sts 
CLEVELAND : 24 South Water St. INDIANAPOLIS : 64 So. Pennsylvania St. DETROIT : 155 Jefferson Avenue. 


THE COOK WELL CO, 


ST. LOUIS, MO., U.S.A 


COOK’S System of Wells for Cities, 
Towns, Villages, Railroads, 
ice Plants. Breweries 
and Manufacturers 


Cook’s Patent Brass Tube 
Well Strainer. 


Cook’s Deep Well Pumping 
Engines. 








“<= TRIPLEX PUMPS 
FOR ELECTRIC AND OTHER POWER. 


Four Types and Eight Sizes of Triplex Pumps with 
Single and Double-acting Cylinders. 
Unequaled in Design and Construction. 
Adapted for Water-Works, Hydraulic Elevators, 
Boiler Feeding, Apartment Houses, Mine Pumping, 
Irrigation, Paper Mills, Refineries, Breweries, Etc. 


The engraving represents Electric Driven 
Triplex Power Pump. 





“ade by THE. DEMING CO. sacem 0 


GENE! { 4ENION & HUBBELL, 
Saw. «vs ses ¢ OR. WESTERN AGENTS : 61-69 wn. Jefferson St., Chicago. 


GROSHON HIGH DUTY PUMPING ENGINE CO. CO, 
T* PULSOMETER SGA") ems: wtestims.nimi 4 


THE CONTRACTOR’S FRIEND. Builders of Duplex Direct-Acting, Cross § 


Estimates Furnished Upon Application. 
Write for Catalogue and Prices. 


















Often Imitated. Niven lidiinted. Compound and Vertical Triple 


OVER 20,000 IN USE Expansion 


ank and 
Recent Important Improvements. Cr 


The Handiest, Simplest and a Most Be Bficient Steam Poms Fly-Wheel 
for G 1 Mining arry za! . 
om Coal-Washing,, Tank 'F oak 1 Filling, Paper Mill, Sewer and Pumping 
Bridge Contracto 
, Muddy or gritty liquide Sn beedinds without injury to the Engines. 
pump. 


Goole ton.” PULSOMETER STEAM PUMP CO 


’ 
Correspondence Solicited. 135 GREENWICH ST., NEW YORK, N. Y. WA ER 


a ; . c R pow 
Advertise Contract Work in Engineering News. macninery, Water set ster Companies sdvise the Hackus,” fb without 
BACK US WATER MOTOR CO.,. powell nN. J 


THE CLONBROCK STEAM BOILER CO. 


BROOKLYN, N. Y. 














tO 





MANUFACTURERS OF THE 


MORRIN “CLIMAX” and COMPOUND” SAFETY WATER TUBE BOILERS. 


BUILT IN UNITS OF 50 TO 1,000 H. P- 
Also Builders of Smoke Stacks, Tanks, Etc., and All Classes of lron Work. 
SPECIFICATIONS, DRAWINGS AND PRICES FURNISHED ON APPLICATION. 
Send for Catalogue of Climax and Compound Boilers. 


THE SMITH-VAILE STEAM PUMPS 


FOR EVERY POSSIBLE DUTY. The Oniv Pumps with Patent Removable Water Cylinders sad Adjustable Water 
Pistons. Less Water Slippage than Any Other Duplex Pump. 


OMICAGG e2 SOUTH CANAL STR ET. ILLUSTRATED CATALOGUES. STULWELL-BIERCE & SMITH-VAILE CO. Davion. Ohio. U.S. A 
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—0—e—0N«—.—S—sSsSsSsSsSnanm3”=Sumsn903$3aaS 
J. HOLT GATES, President. ADOLF LISSAU, Superintendent. REVISED EDITION JUST RE Be 

NEW ADY. 

GATES ELEGTRIG MFG.co, OSS 





MULTIPOLAR DYNAMOS AND MOTORS. PRACTICAL 


DIRECT CONNECTED AND BELTED. HYDRAULIC FORMULAE 


FOR THE 





Distribution of Water through Long Pipes. 
TO WHICH HAS BEEN ADDED 
NOTES UN WATER SUPPLY ENGINEERING. 
~~ 


E SHERMAN GOULD, C. E. 











Cloth, 8vo, 105 Pages. Price $1.50. 


ENGINEERING NEWS PUBLISHING CO., 


TRIBUNE BUILDING NEW YORK. 


Whiting Foundry Equipment Ex 
CTranés 


New Style Commutator with REMOVABLE SEGMENTS. 1522 Monadnock Block, Works: HARVEY, 
ron C rmature with Flexible Bar Windin Go Chi Suburb. 
Armature and Commutator Mounted on eg er from Shaft. CHICA * ——— 
Carbon Brushes of Ample Surface on all Machines 

Self-Oiling Ba 1 Bearings 











Office: 1189 and 1140 Monadnock Building, CHICAGO, ILL. HENRY M. WARREN & CO., 
115 Broadway, - -°- = - New York: 
The Cleanine and Sewerage of Cities ——_ ee Office, 70 Kilby St. 
A NEW and Theronshiy Revieed, Bien of the Above Work is Now for Sale. 1 is, with- 





out doub e Most Useful W n the a, that can be procured, and the one that 
records best wi ith w Saere Practice. “Fan $2.50. 


1 foes fn Sm Dh Uh © ed le pes 






Cast Iron Water and Gas Pipe. 


3-inch to 60-inch diameter. 
Can supply any size and weights desired. 





WROUGHT | WAi oak er nme te =| FLANGE PIPE and SPECIALS. 


IRON PIPE 6 + HMydrants, Valves and Fittings. + 


CAST IRON PIPE. 


ANNISTON PIPE & FOUNDRY COMPANY, 


SPECIALS «°° HEAVY CASTINGS, 
ANNISTON, ADA. 
R. D. WOOD & CO. “rx. (pancaccirna Ba ES? 
CONSTRUCTORS OF GAS AND WATER WORKS. WALVE INDICATOR POSTS, 


‘== CAST IRON PIPE. ee 


HYDRAULIC CRANES, :-s2tsat'Fe"hme:, GAS lunes Sa 


PEASE'S PATENT GUIDING FOR GAS HOLDERS, 
eerie, Som SINCLE 42 ee VALVE aa KYDRANTS. curties Pa ENT ; ING ShEMANTED | 
uoar MOUSS We Or Ui sUInGS, MOavy opolia v : General vas PURIE S _—" 
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Hyprautic MacuiINERY. 
PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 







DEADSTROKE 


POWER HAMMERS|The Addyston 
Pipe & Steel Co. 







































a 
PACKINGS, ACCUMULATORS + Cincinnati, O. 
W.GS. Hydraulic Machinery Works ae 7¢\have unusual facilities 
. WATSON & STILLMAN, Props, gaat Sis 4 for prompt and econom- 
~ 204, 206, 208 & 210 B 43d St., New York == S28 Pe ical manufacture of 
ee i :| Water and 
Ue OO a OL | 6 





2 Gas Pipe. 
AMERICAN ENGINEERS oiewaLy a sisennanor. mis. Requests for prices 


from Engineers, Cor- 


CREOSOTING eee porations and Minis. 


IN 
much attention as at the present time. When CREOSOTED TIES last three 
times as long as untreated ties; when TELEGRAPH POLES CREOSOTED used ENGINEERING N EWS pal Offic ers, solicited. 
85 YEARS show no signs of decay ; when CREOSOTED PAVING BLOCKS are 
good after 21 YEaRS Usk, there is no trouble to show ECONOMY. 


WISES ooo STAPLE ARTICLES. WE MAKE THEM ALL. |VOHN FOX, 160 BROADWAY, NEW YORK. 


NEW .YORK 








have never given the subject of 


es ; | Fire Hydran* 

THE MICHICAN PIPE CO., Bay City, Mich,,|P0cial Castings, | top Valves, 
WATER-WORKS BUILDERS. Flange Pipe. | Lamp Pos 

WATIOWAL BICYCLES HAVE NEW IDEAS. NATIONAL CYCLE MFG. CO., Bay City, Mich. Rtc., Rie., Bie: 








CHATTANOOGA FOUNDRY & PIPE WORKS|Genmrat FouNDRY AND MACHINE Worm, 
Seen cee eM. SF. DET DIDLON DD. 
Tarn Seam] Ne recs, 
DESCRIPTION made 

— Stop Valves, Fire Hydrants, Lamp: Posts 


Office: Corbin Bidg., 192 Broadway, New York. GENERAL FOUNDRY WORK. 








FOR in ae GAS ! eee mu *EMAUS PIPE FOUNDRY. eee 
SEWERS, CULVERTS g0RAINS, 
SeLLaaptest OR FLANGED. DONALDSON IRON CO., 
AND FITTINGS Manufacturers of CAST - PIPE, Also Flange Pipe, Lamp Posts, ete., e2¢,,Spects 
WATER : RONLELC LE 
oer i was _ Co. lid. [RONSEGG@Eos. AND GAS 
coantan WORK te AVX. PUPRS CAST VERTICALLY. EMAUS LEHIGH CO., PA 





Reading, Pa. 


i 
: a a al i |Warren Foundry and Machine Company 


THE McNEAL PIPE & FOUNDRY COMPANY. 





NEW YORK OFFIOCB! 
1600 BROADWAY, 











A. H. McNEAL, 

President SCABST-IRON WATER AND GAS PIPE, 
Ss jen Haines, From three to forty-eight inches diameter. BRANCUES, BENDS, ReTrorts, Ero, 

Sec’y & Treas. 
LETTERING OF WORKING DRAWINGS 
Gast Iron Pipes and Special Gastings for Water and Gas. By J. C. L. FISH. 
Large Cylinders, Heavy Castings and General Foundry Work. oe 13 large ee Ss a, ane and oy hone gra ; 
and Works: - BU N, NEW JERSEY. of di ahi oe ettering suitable for ee a ae itec 








Vere ON WOCEES the eRe NATIONAL FOUNDRY & PIPE WORKS, Limited, 


By WOLCOTT C, FOSTER, 
This is a quarto volume containing a large amount of information on trestles of Se 


of construction and erection, preservat: specifications and 
materials. It isillustrated by 39 places ST ee oe 


For Sale by Engineering News Pub. Co. 
PRICE, 35.00 


—MANUFACTURERS OF— 


Flange Pipe 


AND 





Special Gastings. 
PITTSBURGH, PA., Sore ¢ 


0. M. BURKE, Pres. and Treas. C.E. BURKE, Vice-Pres,,Supt. G. B. THOMAS, Sec’y. 402 and 403 Lewis Bloc SCOTTDALE, PA. 


LAKE SHORE FOUNDRY. : |THE JACKSON & WOODIN MFG. CO. 


CHAS, H. ZEHNDER 
FRED K H. EATON fy pees, 
_—— F. Low es Secretary 





Treasu 
H. F. GLENN, “Gen’l Mgr. 
BERWICK, 
Columbia Co., Pa. 


Branch Castings, Car Wheels, Locomotive, Car, Brig nd Gan ass FREIGHT CARS, CAR WHEELS, BAR IRON. ; 










Mite ieee et oe 
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“BROOKLYN BRIDGE” BRAND 
Rosendale 
Hydraulic 


Warranted Superior toany Manufactured, 


OveR 100,000 BaRRELs Usep on 


AND 50,000 BARRELS ON 





CEMENT 


27 Strongest, Darkest, Best; always Fresh. 


+7 NEW YORK AND BROOKLYN BRIDGE 
WASHINGTON BRIDGE, Harlem River. 


ENGINEERING NEWSAND AMERICAN RAILWAY JOURNAL. Dec. 26, 189-,. 






PORTLAN) 


SAYLOR CEMENT 


Strongest, Cheapest, Best, and Always Fresh. 
For Sale by all Dealers in Masons’ Materia. 


JOHNSON & WILSON, Gen’l Agents, 















Telephone Connection. Wwa.C. Morton, Seo’y. Send for Pamphlets. 46 Broadway, New York 


ee -SCHARF ASPHALT PAVING CO. 


GENUINE 





THE STANDARD FOR 


Cheapnees, Health, Durability, Smoothness and Safetg. 
IT ENHANCES THE VALUE OF PROPERTY MORE THAN ANY OTHER PAVEMENT. 


Principal Office, 81 FULTON STREET, NEW YORK. 


THE JEWELL WATER FILTER 


THE ACKNOWLEDGED STANDARD OF MECHANICAL FILTRATION. - 


wz—GRAVITY AND PRESSURE FILTERS__ 


THE MORISON-JEWELL FILTRATION CO. THE O. H. JEWELL FILTER CO., 


26 CORTLANOT ST., NEW YORK; 26 SOUTH 16th ST., PHILADELPHIA. 73-75 WEST JACKSON ST., CHICAGO. 


THE NIAGARA TUNNEL Of Importance to Sewer Contractors. 


Cumsey ane, oO. 
EXCLUSIVELY LINED WITH 


“Giant” Portland Cement es 



















chine on the Wilson Ave. sewer, which we 
have cost completed. The ditch was il tt. 


INCL BAS EE ov: scree 
building, renting. 
wide and 27 deep, very wet soil it not 


selling all kinds 

of machinery for 

been for your machine it would be several Fac ilitie S hoisting, convey- 
a & | ing, excavating 
and refilling were 

/ never better. 

We have a New York Office at 9 Dey St., 
and a Chicago Office at 520 Chamber of Com- 
merce Bldg. Both arein charge of experience 
men who cheerfuly give advice. 


Carson Trencw Macuine Co., 
Boston. 


Gentlemen: We Save: used _ , ma- 


other, It has given us great satisfaction, an 

we take pleasure in eens it to wher 

contractors. “ fully, 

S. CONNELLY & SONS. 
Catal a vee for rent or sale, or any 

other in Srasctien chesitally furnished. 


MOORE MFG. CO,, 
BUFFALO, N. Y. 


THE NEW YORK CENTRAL R. R. 


HAVE ADOPTED AS THEIR STANDARD THE 
Ee. O. 


NORTON CEMENT. 
OFFICE, 92 BROADWAY, NEW YORK. 


ALSEN’S PorttannD CEMENT 


The Strongest, Finest dccatil ca dean Gattorws Cement Made in 
the World. The Largest Works and Greatest Production. 


U. S. Office, 143 Liberty Street, New York. 


ATLAS PORTLAND CEMENT 


WARRANTED EQUAL TO ANY AND SUPERIOR TO MOST OF THE A gehen BRANDS 
ARTMENT OF DOCKS, 


LESLEY & TRINKLE, Sales Agents 


22 & 24 &. (5th St., Philadeiphia, Pa. 





THE LAWRENCE CEMENT CO, 


“HOFFMAN” -ROSENDALE CEMENT. 


ERNEST R. ACKERMAN, President. 
M. Albert Scull, 
Marion S. Ackermen, 





General Sales Agents, 





No. 1 BROADWAY, 


N E YO R K CITY. TENSILE STRENGTE WP Engen cometh cssreersceccesseeenee enbeeseredeeeecese Ibs. 
. ” . 2 parts sand to 1 of Coment.......-..s.seeceereeese . 
sn all out peut... setess ; saiity”” We siscecus sasrsorcunseteesis Ba 


ATLAS CEMENT COMPANY {43 LIBERTY ST. NEW YORK CITY 


%, ASPHALT PAVEMENTS. 


TITHE BARBER ASPHALT PAVING COMPANY, 


1 BROADWAY, NEW YORK, 





ASPHALT | 
eAVING 
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i re Brake Co..Pittat"rg, & 

taourg, meduetion Co., 71 Ferguson 
ex Pt 
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fhiele, 

warren 

Eien ne Mtg. Co., Phila. 

elo Dixon Co., Jersey age NJ 

Boiler Braces tesville 

Lukens Iron Steel Co., Coa’ ', 

Bollerpoller Co , Cleveland, 0 
Aboot al ny, Pa. 

Gionbrock steam Boller Co., Brooklyn, 


Boller & Tank Works, East 


. Philadelphia 
Boiler veep, oad Toledo 0. 
Bete Air Br’ke Co., Pittsb’gh,Pa 
rake-5k erat Co., New York. 
Koos Sohn He Arba atbany, N.Y. 
Pluswarg t Terra otta Lumber Co., Pitts- 
Caivin, 32 Liberty St., N. Y. 


Bete So 8 viet. W Wilmington, Del. 
Sriages, Vy iaducts, Salidings and 


Roofs. 
Bridge Co., E. Berlin, Conn. 
eae Clarke (T. C.), 44 8'way 


Brie 


ndiana b 
Cleveland, 
ee L. 1741 Monadnock Block, 
Chas. F., 0 Drake Bidg., 5. 
Co., Massillon, O. 
ee Iron Works, Leaven 
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Co,, Columbus, O. 
Munadnock Bldg., 
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Classified Directory of Current Advertisements in Engineering News. 


a. James, $1 Fulton St. N. ¥. 
Fortiand Cement Co., Belle- 
fontaine. 


commercial Wood & Cement Co. ,Glrard 
. Phila. 


can re Portla’d CementCo. , Warners,N.Y 
Haebler & Co . 71 Wall St . New York. 


Kelly Island Lime & Transportation Co., 
Cleveland, O, 

Lawrence Cement Co. 67 William St.,N.Y. 

Lawrenceville Cement Co., Havemeyer 
Bldg. New York. 

Lesley & Tribe, Se Se, .Third St., Foie. 


m & W 

Newcomer, G. M., 126 Liberty St., * Xx 

Norton Cement 6o., F. O., 2 Bway, N. Y. 

New York & Rosendale Ce Coment Oo. ms » Al 

Tomkins, Calvin, rt 

Thiele, E., 78 William 8t., N. Y. 

Union Akron Cement o., Buffalo N.Y. 

Western ——— Co,, 27 . Main St, 
Louisville, 

Cement Dryer and Roaster. 

F. D. Cummer & Son Co., Cleveland, 0. 

Cement Sidewalks, Etc. 

Masters & Co., Cleveland, O 

Chains 

Link #elt Machinery Co., Chicago, IL. 

McKay & Co., James, Pittsburg, Fa. 

Chemists. 

McKenna, _ F., 221 Pearl St., New 


Testing Laboratory Ltd., Pitts- 


Coal’ Handling Machine 
Brown Hoisting and Geuvertne Oo., Cleve- 


id. O. 
Link Belt Machinery Co., Chicago. [IL 
@.L.Steubner & Co..Long island City.N. . 


Western Univ. of Penn.. A! gheny, Pa, 

Cencrete Mixer. 

Cockburn Barrow & Machine Co., Jersey 
City, N.J. 


Contracters. 

Abbott-G mble Contracting hy. St. Louis, 

oes & Essun Chamber of Commerce, 
Shicago. 

Christie & Lowe. Ashland Bik., Chicago. 

Evans Louis P., 436 Wainut St.. Phila., Pa. 

Giaver,J.G.& Co.,The Mon’dnock, Chicago 

Hariow.J. H.. & Co., Pittsburg, Pa. 

Kearns & Egan, Philadelphia, Pa. 

Kelly & Atkinson, Security Bag. Chicago. 

Kinser (T. W.) & sone. Chicago Stock 
Exchange, Chicago, Ill. 

Mairs & Lewis, 18 et} N.Y. 
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Rann, Frank. 138 BE. Kinzie st., Chieago. 

Seckner Contracting Co., Unity sidg., 


Sheeler, i, 85 Washington St., Chicago. 

Toledo Construction Co., Toledo, Uhio, 

Van Aken & tlays, Washington, D.C, 

Van Sandt & Meeds, Cincinnati, 0. 

Woltmann, Keith & Co., a — St.,. N.Y 
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City Trust & safe Deposit ‘oo Phila., Pa 

Fidelity & Deposit Co of Maryland, Baiti- 
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Ceutracters’ Machinery. 

American Hoist & Derrick Co., St. Paul. 

M. Beatty & Sons, Welland, Ont. 

Byers, John F., Machine ©o., Kavenna, O 

Carlin’s Sons, Thos , Allegheny, Pa. 


Carpenter & Co, Geo. B 
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Trenen Machine Co 
Conctracwrs’ Plant Mfg. Co., Buffalo, N. Y. 
Crook (W. A.) & Bros. Co., Newark, N. J. 
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pyoseme and Electric siasting 


feago, Ill. 

Kirk, Arthur, & Son, Pittsburg, Pa. 
Rendrock 1 powder .0., 23 Park PL, N.Y. 

yaa 
Gates Electric Mfg. Co. , Chicago. 
Electric Conduits. 
Michigan Pipe Co., Bay City, Mich. 
Electric ailway ane ight Poles 
Morris, Tasker & Co., Philadelphia. 


Faameied signe 

E. Marsiand., Ww. Broadway, N. Y. 
ioolete (Gas or Gasoline) 
Otto Gas Engine Works,Philadelphia, Pa. 
Engines (Hoisting). 
American Hoist & Derrick Co,, = — 
aoe.) M., & Sons, Welland, On 

ers, John F.. Machine Co.. Eevee, “ 
Channcn Co., it., Chicago, Ill. 
Carlins’ Sons, Thos., Al egheny, Pa. 
Forsaith. 5. U., & Vo., Manchester, N. H 
Industrial Works, Bay City, Mich. 
Munday, J. 8.. Newark, N. J. 
Engines (Stationary). 
Carlins’ Sons, Tnos , Allegheny, Pa. 


Carlisie Mfg. Co., Car , Pa. 

oe. St C., Machine CGo., “Manchester 

Poole, Robert, & Son Co., Baltimore, Md. 

Pultney Foundry & Engin2ering Works, 
Youngstown, O. 

Shipinan ne Co., Boston, Mass. 


Southwark F’dry & Mach. Co.. Phila. 
Westinghouse hine Co., Pittsburg,Pa 


Boule tober & Som Co., Baltimore, Ma 


Fencing. 
ees Wire Truss Fence Co., Victor, 


re Woven Wire Fence Co., Adrian, 
—_, 


Flite 
Continental Filter Co., aipente 4 mu. ¥. 
Cumberland Mfg. Co., Bosto: 
Manning, J. T., 2095 Market st. ‘Phila. 
Morison. Jewell Filtration Co., New York 
Western Filter Co., . t. Louis, Yio 
Fire #rick, Cray ane f& ive Linings 
Jackson, Jonn H., Albany, N.Y. 
Park Paving Co.. Pittsburg, Pa. 
Sharon Clay Mfg. Co., Sharon, Pa 
White Hail Fire ory Ww ks, White ‘Hall, ml 
Fiush Tanks. 
Fitzgerald, J. Leland, Schenectady, N. 7 
Flush Tauk Co , Richmond, Ind. 
Pacific Flush T Z Co., Room 61: 3, 84 La 
Salle St., Chic 
Flexible Seine (for Water, Gas St’m 
Faleon, J. G. Evanston LL 
Fregs and Switches 
Buda Foundry & Mfg. Co., Harvey, Ill. 
Carlisle Mfg. Co., Carlisle, Pa. 
Ramapo iron Works, Hillburn, N. ¥. 
Weir Co.. Cincinnati, ° 
ruel Kconomizer 
ik. Improvement Co., Monad- 
nock Bl Chicago. 
Westingh use, Churcb, Kerr & Co., 
ee ja Bidg., New York. 
Gearin 
Poole & Co., Robt., enEROD Ma. 
Grader, and Ditche 
Austin, F. C., Mfg. Co., Chicago, Tl 
Granite. 
Booth Brothers & egieaae Isle Granite 
Co., 6 am St.. N. 
, Philadelphia Pa. 


sana’ 

freeee Graphite & Mfg.Co., Detroit, Mic 
Dixon. Jos., Crucible Co.. Jersey City. N 
Gripe’ ee Co., Phila., Pa. 


oole & i Co., Baltimore Md. 
ot Materials 
-Co., New York. 
Hoisting Becker <. 
Carpente’ Co., , Chicag 


Steuber 3, Le S0.,168-190 i x ae St Louis. 


Satria arteries, staghnes 
Co., Clevelan: SN 
SrsokiWe are sghine Co., Boston. Nea. 
Link Belt mach 500. 2 Libersy St tu. = 
Hore Willis, N Ye Lite Bid Chicago, til. 
Vulcan fron Works Co. oledo, 0.” 


Carpenter & Co., G. B.. Chicago, 
Hydrants and Vaives. 
Beaumont, Richard, Kankakee, IIl. 
B vurbon Ve rand ae a orem. 
Chapman Vaive Mfg. nd.Orcn., Mas 
a Valve Co., Waterford, N We 

Holly Mt Y sone, 160 eee New York, 


ao Lockpo Y 

Holpoke vdr. & Ir. Ws. eS 

Kenvedy Valve Mfg. Co on 73 aes a 

Ludlow vaive Mfg. 

McLean, John, 298 

Michigan Brass & Iron 

Pleuger « Henger i. ; St. Louls, Mo. 
_ 


Puitoey Foundr: Ww 
money a eering Works, 


Ross Valve Oo. Troy, 


Wood. R D., & Co. ib Chscenet £8. Phila 
Garventer Oo... Ne aes a n Chi 


Qac. = ~ Oaieeaes or 
drautic nopinory. 
ev Foundry & Engineering Works, 


njectors tak 
ars acd Rolling 


a bon 32 otc Bia, Punlade X. Pa 


hia, Pa. 


= Labratory, whi Fie, | Denett 

a bapeee ear bane N.Y. 

“ieee , Monadnock . 
erct, 8 No, Wh Se. Phila. 


Treetee Iron Co., Tranter W 
Ferrari, gute. Phitadelpbia Pa. 
Gurley, W. & L. E., Troy, N. ¥ 
Heer, reter, Ubi . Tih, 
Heiler & Grichtly, Philadelphia. 
cose uffel & Esser Co., 42 Ann St., N.Y. 
Kolesch & Co., Fulton St., New Yorg. 
Kuhio & Ellerbe, St. Pani, Minn. 
Mahn & Co. 
Post, Saco £ Bruning Co., 218 Clark St., 
Chicago, Ul 
Randoiph, T. te. Cincinnat, O. 
Seelig & Xanaler 1s Madison St., Chicago, 
Stieren, W. E., Pittsburgh, Pa. 
Pfister Herm, 176-180 Plum St, Cia’nati,O, 
Veit (L.) & Co., Columbus, 
Young & Sons, 43 N. Seventh St.. Phila. 
r( italian). 
a te 336 Broome St.. N. ¥.City 
| poe La yt ee N.Y. 


fan dec D. Bo it are on ‘on Bag., Washington 
Locomotives. 
Baldwin Locomotive W’ks, Philadelphia. 
Pittsburg Loco. & Car W’ks, ng Tg, Pa. 
Porter. H. K., & Co., Pittsburg, Pa. 
Lubricants. 
Carpenter & Co., G. B., Chicag 
Detroit Graphite & Mig. Co., Detroit, Mich. 
Jos. Dixon Crucible Co.. Jersey Clty.N. J 
Holmes Fibre-Graphite Co. Ph ila., Pa. 
l.umoer (Car ana Bridge), 
Bush & Son, Geo. W., Wilmington, Del. 
Lenigh Vy. Ureosot. 'Co.. Jersey City, N.J 
Vanderbilt & Hopkins New York. 
acadam Sione 
Lane & Son, John S., Meriden, Conn. 
Tomkins, Calvin, 32 Literty s8t., N. ¥. 
Machinery and Castings (Heavy). 
Poole & Son Co., Robt., Saltimore, Md. 
Machine Toois. 
Watson & ee Sew york. 
Measari 
Carpenter 2. Chicago. 
. Geo. M. & Co., 345-353 Classon Ave. 
klyo, N.Y. See also “Instruments.” 
Meters (Water). 
Buffalo aes Co. Buffalo, N. Y. 
Hersey Mfg. Co., Soutn Boston, Mass, 
Metropolitan Meter Co., Boston, oes, 
Neptune Meter Co., 253 Broadway, N Y. 
Nationa: Meter Co., * 252 Bway, New York. 
Thomson Meter Co., Brookiyn, N. 
Taion Water Meter Co., ces. Mass. 
Worthington, Henry R.. New York. 
Monolithic ConcreteConstructien 
gl Subway Co., Monadnock, 
Motors (Electric) 
Gates Electrie Mfg. Co., Chicago. 


RoseraiS ater). 
ater Motor Co.. Newark,N. J. 


aaeeee Water ss a Baltimore, Md. 
Poole & Son ¢ Hv i... ' Liverty St.,.N.Y, 

aes = & on Robt., Baltimore, Md. 

at L. 

National | Hiastic Nut Co., Milwaukee, Wis. 

Yrang Nut Lock Co., 15 Bway, New York. 

O11 Engines. 

Shipman Engine Co., Boston, Mass. 

Gre Handling Machinery. 

Brown Hoist. & Con.Mach. Gor Clevel’d, oO. 

Link Belt Machinery Co., Chicago, Ill. 

Paints. 

Carpenter & Co., 

Detroit Graphite Mice oO  pencit. Mich. 

Fernandina Oi and Creosote Works. 

Fernandina, Fla. 

Jos. Dixon Crucible Co., Jepney City, N. J. 

Murphy Bros., Pittsburz. Pa 

National Paint Works, Williamsport, Pa. 

Edwd, Smith & Co , 45 B’way, New \ ork. 

Paving (Asphalt). See Aspnait Paving. 

Paving Bleck (Stone). 

Booth Bros. and  < ame Island Granite 


ESyie¢. 
y. Creosoting Co., Jersey City. 
Michigan Pipe Co., Bay City, Mica. 
Paving Brick (Fire Clay). 
Park evens Co., ; aesbure. Pa. 
Pile Driving Macatn oye 
American Hoist & Der’k Co. t.Paul,Minn. 
Beatty & Sons, M.. Welland. Ont. 
Cram, R.J & A. B, 2 Adams Ave., W. 
Detroit, Mich 
Industrial Works, Bav City, Mich. 
Bekeowe « H J.,9%E. Front St., Cia., O. 
J.8. Mundy. Newark, N.J 
Toledo Foundry & nachine Co., Toledo, O. 
Vulcan Iron Works Chicago, Ill. 
Vuican iron Works Co., Toledo, O. 
Pile Hammer. 
Cram, KR J.& A B., 32 Adams Ave., W. 
Detroit, Mich. 
Vurcan iron Works, Chicago. 
Pile Shoes. 
Mays & Co., J. _. Pniladelphia, Pa. 
re (Cast iron 
ston Pipe 4 Steel Co., Cincinnati, 0. 
ia ton Pipe & Foundry Co., Anniston, 
Chattanooga fdy. & Pipe Works, Chatt’ga. 
Donaldson Iron ? ne Pa. 
Drummond, tS 92 Broadway, N. Y. 
Fox, John, | iieetwes, New York. 
Hawkins, f. B. & Co..New York & Boston 
Jackson & Woodin Mig. Co., Berwick, Pa. 
Lake Shore Found veiand, O 
McKen Thomas J., yo York. 
McNeai F’drv & Pipe Co. Burlington. N. J. 
Millar & Sons, Chas., Utica, N. Y. 
National Fdy. & Pipe W's, Scottdale, Pa. 
Seleer tee Oe... Coeanue © 
Reasing Tous dry Co., uta., Reading, Pa. 
Shaw, Willis, N.Y. Life Bldg, Chicago. 
Utica —— Foundry a. Utica, N. Y. 
Warren Fdy. & ee ., 160 B’ way. N.Y. 
bog a tout: 115 Broadwayv.N.¥ 
Wood, R. ae 40 Chestnut St.. Pnila. 
Wood, Lester Be . 53 State St . Boston. 
Pipe(w ‘ht Lron). 
For John, 160 Broadway, New York. ”* 
Hawkins, F. B. & Co..New York & Boston 
Morris, fasker & Co., Pniladeiphia,Ps. 
Tufts, Walter B.. John st., New York. 
Pipe. Vitrified, and Fire Cias 
Central Sewer eed , Pittsvurg, Pa. 
Columbus Sewer Lo., Soyeeum, oO. 
Jackson . John H., Albany, § | > # 
Monmouth Mx. @ Mfg. Co., Monmouta, til. 
Park Pavine Co., Pittsburg, Pa. 
Sharon Clay Mfg. Co., = So 
Union Sewer Pipe ve., 
White Hall Fire cre w’ ‘ie White Hall,tll 
Eipe ew enee Weeden 
ipe Co bem bad Ger. Mich. 


usa e, OF, Branston, Li 


Co., i Pitest Pittsburg. Pa. 


P Prive Fitst 4 wy 

fas, Frank, 138 inzie st. Chicago. 

Tight. Some G Co Bank & West Sts., N.Y. 
neumatic 


rer & ovis Moe. N.Y. 
ewer Hamme 
ae Co., 8. C. Go.. & ©. Manchester chester 


Philadelphia Pa. 
come vee ey 
stor Meter'Co.. W « 


Ualon Water Co., pie Mass 
| Patiocys. 


| Carpenter & Co. 
* | Cee Belt ft Machinery Co,” Chicago, mu 


Eaarsait vecinias tining Macatnery. 
Bar et Engine Co.. Phila.. Pa. 
crane Ranier ae 
S ahegueny, Pa 
ss etn Ho. % 


i Oo. Pa ind. 


Edwards, Joseph, « Co., 412 Water St. 8 ¥ 
Fraser & Cnalmers, Chicago. 
Forsaitn, & C., Manchester NJH. 
Cyysaee Higa Duty Pumping Engine Co. 
Goulds Mfg.Co Senaca Falls,N. Y. > 
Rolly Mfg. Co., Lockport, N. ¥- 
Ingersoli-Sergeant Driii Co., New Yor. 
Laidilaw-Dunn-Gordon Co... Cincin nat, 
Link Beit Machinery Co., Chicago, ui 
Maslin. John & Son, Jersey City, N. J. 
Merrill Mfg. Co., 126 Liberty St., N. Y- 
Morris Machine Works, Baldwinsv'le N.Y. 
Norwalk iron Wka. Co.. 8. Norwaik,Conn. 
Pulsometer Steam Pump Co.. New York 
Shaw, Willis, N. Y, Life Bidg. Cutsese. 
Snow Steam Pump Wks, Buffalo, N. ¥ 
Southwark F'dry & Mach. Oo., Phila. Pa 
Stiliwell-si’ceaSmith-Vaile Co. »Dayton,U 
Van Wie, Irwin, Syracuse, N. ¥ 
Worthington, flenry 8., New York, 
Rack Ratiways (Abt) 
W, tiiudebrana, | Broadway, N. Y¥.. 
Rall Jo.nts. 
McOonway & Torley Co., Pittsburg, Pa 
Rallis (Steel). 
Hoyl & Abbott, Atlanta, Ga. 
Robinson & Orr, Pittsburg, Pa. 
Raliway Kevipment. 
Carlisie M ig. Co., Carlisle, Pa, 
Channon Co., H., Chicago, Il. 
Hoyl & Abb Det, Atlaata, Ga 
Raliroad Supply Co., Owings Bldg., Chic 
Rebinson & Orr Pittsburg, Pa. 
eS Co., p Catongo, aes 

allway interiecking. Steenen 

— Sieualing Applianc : 

pomnage ron Wks, Hillpurn, Rl in 2 C0. N.Y 

Weir BOS \ nappa 6. 
Patiwey = 

Michigan Pipe Co., Bay City, Mich. 
Vanderbilt & Hopkins. 
Retaving Ratle » 

nson & Orr, Pittsburg, Pa. 

Read HKeliers. 
Addyston Pipe & Steel Co., Cincinnati‘ 


Harrisburg Foundry & Machine Works 
Harrisburg, Pa. 


Keliy Co., O. 8., Springfield, oO. 

Pioneer Iron Works, brooklyn, N. wr 

Pitts agricultural Wks., Buffalo, N. Y. 

Reck Vrilis. 

Clayton Air Com. Works,26 Cort’dt st.,.N.¥ 

Ingersoil-Sergeant Drill Co.. N. ¥. 

King, Althur, & Son, Tere, Pa. 
fernan Drill Co., 126 Liberty St., N. Y. 

Sullivan Machinery Gon 

ullivan nery Company, Chicago. 
BReck and Ure Urushers. 

American Road M’ine Oo., Kennett 8q., Pa. 
Earl C. Bacon, 1 Havemeyer Bidg., N.Y. 
7 Foundry @ Macnine Works, Ar- 

ngton, N. J. 

Blake, Theo. A., New Haven, Conn. 
Farrel Foundry & Mach. Co., Havemeyer 

Buildiog, New York. 

a. a = Pittsburg, Pa. 

erce iller ‘ineering Vo., r 

landt St.. N. Y. ou - nee 
St.Johnsville Agri. Wks,St.Johnsv‘lie.N ¥ 
Young-#rennan Crusher Co., Brooklyn 
Rotteg wie Machinery. 

Poole & Son Co., Robt., Balt more, Md. 
scheooi. 
Correspondence School of Technolegy, 

Cleveland, O. 

International Correspondence Schools, 
seranton, Ya. 

Sewer Braces. 

Dunn Mfg. Co. Pittsburg, Pa. 

Sewer MKxcavating and Hoisting 

grown Hotses Convey. Mach, 

Ow ols nvey.Mach. Co.Cleve'ld 
Carson _ Machine Co., Boston, Mass, 
Moore Mfg. Co., Buffalo, N.Y.” 
Walkins, a E., #0 Coart St., Boston. 
Sewnace Pumping Machinery. 
Laidlaw-Dunn-Gordon 0. Cincinnati, 0, 
Worthington, Henry &., 86 Lib’ty St., N.Y 
Shalts. 

Cc nter & Co., » Chicago, 

Poole & Son Co. Rout. Baltimore, Md. 
stow Flexible Shatt Co., Philadelphia, Pa 
ape Meta! Cutting Machi ° 
D. Hammond & Sons, Canton, Q. " 

me sand ?. EB. 4 West B 

‘arsian est Broadway N, Y. 
Vaile & Young, baltienone Ma. . 7 
Stand-Pipes aud Tanks. 


Brownell & Co., ton 
Challenge Wind ué Feed Mill Co, 
Batavia, LiL 
Cumningnam fron Co., Boston. M 
Reast Chicago Boller and Tank Ww Work 
East Chicago, Ine 
Enterprise Boiler Co,. Youngstown, O 
Harvey Boiler Works, Harvey, Li. 
Hodge, E., & Vo,, East Boston, Maas. 
Riter « Conley Pittsburg, Pa. 
nese, otter teres, Sharon, Pa. 
J ine & Pump Co. Batavie 
Wood, &.D., & ya 406 Chestnut 8t.. Phila 
Stationery frisce etc. 
F. Ketcham Cot § Nassau St. N.Y 
steam phovels. %., Chi 
ustin, F g. ie th. 
Beatty, M. & Sons, Welland, Cet. . 
Marion Steam shovel Co., Marion, oO. 
Osgood Dredge Co., Albany. N.Y. 
New York Dredging Co., ew York. 
8.Frencisco Bridge Co. A Francisco&N. ¥ 
Souther & Co , John, Boston, M 
Toledo Foundty & Machine Ga (Toledo, o 
Vulcan Iron cae Chica 
Vulcan Llron Works Co., Toledo. o. 
Stoam Ya eg 


~ Boston, Masa. 
a Latrobe. Pa. 


Rustin Fe “O. Mig. So., Chicago, Lil. 
Hosten & Lockport Biock Co 

oc! ,Boston, 
Carpenter & Co., Geo. B., Chicagu. ged 
Tapia Machines (for Water and 


Hariow g% Co,. J. H., Pittsburg, Pa. 
Smith, Antbony P.. Newark, et = 
Telegra a Volos. 

Michigan Pipe Co., Bay City, Mich. 
qoeee Laveratery. ‘ 
Boo ladelph 
& cFadden, Chas. & Son, 729 Wa tg 

Philade!phia 
Seen « “ Tintu;, Philadelphia, Pa. 

tsburg festing Pitteb P 
Richie Bros, Philadelphia, Pan ** 
Testing Machines. 


Olsen, jus, & Co., Pa. 
Rieble Bros. —— 
e 


bared Minar 


. & Co., Mount Holly, N. J, 
RB. RD. ae 


Co., Three Rivers, Mich. 
Want BIP PRS ory wns, white dann 


eee dae Rtas 0 


peste os 


Uo., @. B., Unicags. 
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Alphabetical List of Advertisers. os 


Aspote-Saneaes Contracting o | See 





Co.. 
american Hoist & Derrick er 
American Road Macnine 
Anniston Pipe & ey 
Arnold, B. J. 








o8.8 aeen.eers atssinidii 


R 

12 
Barber Aspnalt Paving Co.. 3o 
Barr Pumping E 


ine Uo.,. 21 
bartlett a Se iiscsce 


i‘ 
Beckett ay & Machine was. 


Belmont Iron Works. 
Berlin Lron Bridge Vo.. 
Bethlehem Iron Uo...... 
Binns, D.W 


Blake, Geo. 
Blake, Theo. A... 
Bloomsburg “Car Co. 
omnes ‘sop = ° 
OnBab: olphus 
ae upevitfe Cement Co 
Bros.and Hurricane Is. 











eorenite reali 18 
Booth. Garrett & Blair...:.-::. 2 
Boston & Lockport Block Co.... 32 
Boston Bridge Works.......... 26 
Bourbon Copper & menas Werte 17 
Bouscaren, G........ ee 
Bow Be BD. icociecesssnecee.ce 24 
Brand, James... 18 
Geo. W. Brush & Son’..::.: ..:. ®» 
Brightly, Cnas. H......... 10 
Browu,vunas.C __....... 2 
Brown Hdoisting & Conveying 

Machine Co.,..... os ecee Oe 
Brownell & Co.,The.. .. .... 31 
DOUG, We Mh.s vease, 6 st0encgees 2 
Buckeye Portiand Uement Co.. 13 
—— Steam Shovel and % 

BID ou cdeinswesedesecies 

Bude oundry & Mfg. Co ...... 6 
Buffalo Bridge & tron Works.. 26 
Budalo Meter Vo M4 
B uliders iron Founary 18 
suff & BOE. 00s corneccce ecoce We 
Burns & Esson ecen 
Bolgiano W ater Motor Co....... 16 
ayers. John F.. Machine Co. 21 
Cemeron,A. &. 8t'm PumpWks. 18 
Carlin’s Sona. Thomas. ....... 22 
Carpenter & OCo., Geo. B.... .. ® 
Carpenter Bros. .... ....... +. 13 
Oarisie Mfg Co. .... .... 7 
Careon Trencn nine Co.. 36 


Central Sever Pipe Co. 9 
oo — "ail a Food 
Mili Co... ° 81 



















upion Bridge Co... ..... 27) Field. Wm P........ 
Channon Co., H... ..........00. ww | Pitegerald, J. anene 3 
Caspman Vaive Mfg. Uo 17! Flad, Edward 2 
case Daze Pipew'xs s Flush Tank Co. - *@ 

sma iron 7 .. 

eats Stee ” § | Remeron F 
Churchill, W. Wo ’..)..... o0y. PEL WE Wlsscec5s -cctsceuccetses 
Trust & Safe Deposit Co. 8] Pox,Johp .. ....... .. . & 
Clarke. Thomas C............ 2 | Fraser « 32 
Ciark mits, Co casnin 80 | Fuller. Frank L . 
ir Compressor Works i | Gates Electric Mtg. Co. . 
Clonbrock Steam Boiler Co.... 34 | Giaver & Co., J. & ° +. WD 
Cockburn Barrow & Mach. Co... 20 Goldmark. HODTY ...0...000000+ 2 
oa Freeman C 2 | Goulds Mfg. Co ...... enetink we 
Colby. J. A Gray, Samet | 2 
Bu 
33 
7 
. Ww 
13 
2 











Drummond, M. J 
Bois 


Dunn Mfg. Co.. Ltd. 
East Chicago Boiler and “— 
bo, , ee : 


great: gaia s senisveee ? Haebler & Co..... 
Consolidated Car fic Heating Co... 1 | H re Charles Artnur.. peed 
ental Filter Co........... ‘ 
es 1 Hall & Co., Edwin. = 
Cook Well = / 83 by 
MONONO s o05508en. cue a ae 
Correspondence ~ “School ot 2 
onan a om nek oe L 2 
rthe = eee! 2 | Harrisb Fdry. & Mach.Wks. 29 
Cram, R.J,@ A. B.............. 3 Harvard University peeeeusebees 3 
Crehore, Wm. W......... 2| Harvey Boiler Works ......... 31 
Crellin & Lovell... + .2| Haskell, E.E ........ 10 
Crescent Construction © . &» Hawkins, R. F., Iron Works... 26 
Croes, J poets ree Pe i peg 
Crook, Ww. & Bros. Co 21 | Hedenberg & Kinsey. 
Cumberiand a it ‘som 65.21. 1 | Heer, Peter ‘ 
mmer DR Gt cassa 13 | Helier & Bright 
Cunningham Irom Co....0...... 4 ae Mfg. tly .. oeueas 
2 » D. e+ eves ecenene ff ering Rudolph. 
Curran & Hussey........... . .. 2 Hildebrand, eheneestoccees 
Davenport, Freak W Secesadenss 10 er, V. Sebring.............. 
Davidson, ius SS daa sain Hildreth, i wae 
! . Steam Pum 
Deane, E sume aap Wits. a Hoge & White - -« “ 
Deane ‘eeban Pump Co.. 2 Holly Manufactur Tsenkt 64 33 
DeLaV ergue Refrigerating Ma: Holyoke Hyarant & tron Wks... 17 
chine Co.... .... 29 | Holmer Fibre- pomaaite Mfg.Co, B 
IE OD scsi ctbnacvckechadeos 33 | Howard, J. Wastes t 4 sees eee 2 
D’Este & Seeley Go... .. 7"! : 6) OWN. DoD... oe. sccccccmeee 2 
Detroit Grapnite Mfg. Co . 28 1 
Deineit # Kisennardt.. ......°° 35 2 
Dibbie, F. J.. - 2 . 2 
Dietagen Co.. Eugene.. 10 - 
Dixon Crucible Co., J08.. . 2 26 
Donaldson Iron Co...... . % cs + @ 
ee . 35| 'me@ersoll-Sergeant Drill Co... . 5 
3 
2 
9 
3t 








Johnson & Wilson.. 
Johnson, 8 


Eddy Vaive Co Kaufman, G...... ..... as 












ay Internationa: Correspcndence 
. Schools 


e ° 

Fdwards & Co., Joseph ...... gz | Kearns & Egan ... 30 
Elmira Bridge Co. ..... ..... 7 | Kelly Co., 0.8... ......006 ab sehen 28 
Empire Portland Cement... |’, iz | Kelly & Atkinson...... ........ 6 

ROR cn ne cee i 26 | Ke ly Island Lime & eens 
Engin’r’g &my loyment Bureau 22 | ©O ---- nee nevees 1 
Engineering [mprov’ment Co 28 wenaedy Julian 2 
®uterprise Boller_Co..... 31 | Kenned ise Mfg. Co.. . in 
Eppinger & Russell Co. Ot Bes FF Mini dmncie cscae +. ce 
Evans, Geo. .............. 2 Ketcham 4 @ Co. Unas. F........ 6 
vans, LOGE P......cciccces.ccs: 2s } Keuffel & Esser Co.... ... - 
Faicon, Jus. G............65 . . Kiersted. Wynkoop....... ..... 2 
Fanning, J.T. King Bridge Co............. pevecce 26 
Farrell Foundry & Machine Go. 2 Kinser (T. W.) & Sons... ...... 19 
AS Sil knee!-tncd bh nencicd 9 | Kirk & Son, Arthur 19 
Fernandins On & Creseste TS Usk one 06sbeesocbeens 2 
Wn shnicis chces 6 | Knowles “tsam Pump Works.. 33 
Fernoline Chemicai Works.. 12 | Knudson & Son .......... ...... 30 
Ferrari, LOA Os oases 2 enees cic BO he cc cecies. cen cncese 10 
. & Co, 2| Kuhlo & Ellerbe.... ............ 10 
Fidelity & Depoelt Co. of Mary- Laidiaw-Dunn tioraon - cease 32 


PaibadMiw ede sledadeecvedeben’ 19 Lake Shore toundry.......... 35 





Lawrenceville Cement De» ox 
{ahigh Vellev Crecsoting Wis. 


& ire 5. sssepetls 
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eae 


— 
ole 
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way. & Tork Co. 
Mekidowues” Chas... 


Michigan Pi 
Mining & Dredgl 
Missouri 


Mo. Valley Bri 
Modjeski Ralph. 
Monn & Hoff 


Ronmenth Mining & Mfg. Co... 
Moore, C. H 
Moore Mfg. 


stettenote ett Pste teat 








Morse, E K 3 
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BOOKS ON HYDRAULIC CEMENTS. 


The literature on the subject of hy- 
draulic cements has increased ey 
in the last decade, principally throu 
the medium of the publications of the 


A MANUAL OF LIME AND CEMENT. 
By A. H. Heath. London, 1893. 12mo, 
cloth, pp. 215; $2.50 


PORTLAND CEMENT FOR USERS. 
By Henry Faija, M. Inst. C. E. Lon- 





ECONOMY. STRENGTH. DURABILITY. 


EMPIRE PORTLAND CEMENT COMPANY, 


WARNERS, N.Y. 








‘ CHICAGO, ILL.: CINCINNATI, 0.: SYRACUSE, N. ¥ 
various engineering societies, making it} don, New York, 1890. 12mo, cloth, pig aed 
difficult to epare a bibliography — pp. 106. $1.00, & Sales Agent, oo se ee a _ arms & Buiiv AN, 
any reasonable conciseness, so that we : a= oc 
have attempted here to give only the} NOTES ON CONCRETE AND WORKS 
best known and most valuable books to rel Cee » "London, New ; 
1 1 practitioner. To those of ssoc. M. Ins ndon, Ne 
oe souieds So desire fairly complete York, 1894. 12mo, cloth; pp. =| WALKINS ELECTRIC CONVEYING SYSTEM_~ 
_ a Oe ee ee a For Handling Materials, Indoor and Outdoor Service 
Fred. Rs en 8 “Notes on the Testing | THE ae OF va eee ant The most perfect system for Ce as, or Handiten Ove goal . Machinery, Pipe, Merchandise 
J Hydraulic Cements” and the| John Grant, M. Inst. C. E. ndon, , 
“taeveen Indicator” of October, 1893,} New York, 1875. pe cloth ; pp. 172; eS, eS eS Machice Tramway, 1 mints 
norte we < wo — Institute of] 8 folding plates. $4.25. vic’ gun'eaihiaens tended L. E. WALKING, ©. @ E. E.. 
ee NOTES ON THE TESTING AND USE oa. Rooms ii & 12, 30 Court St., BOSTON, MASS. 
PRACTICAL TREATISE ON LIMES OF HYDRAULIC CEMENTS, By Powerful Design. Instantaneous Control. No Engine or Boiler Required. 
HYDRAULIC CEMENTS AND MOR-| Fred. P. Spalding. Asst. Prof. C. E., 
TARS. By Lieut.-Col. Q. A. Gilmore,| Cornell Calvary, Ithaca, N. Y., 1893. 
U. S. Engineer Corps. io 12mo, cloth ; pp. 108. $1.00. Any Subscriber of 
1890. 8vo, cloth, pp. 334. ( a 
os sil ‘i A TREATISE ON MASONRY CON- 
NOTES ON THE COMPRESSIVE RE-|° STRUCTION. By Prof. I. O. Baker, ENGIN EERI NG N EW S 
SISTANC See ee a University of Illinois. a 1890. 
MENTS, ORTA SON-| 8vo, cloth; pp. 552. $5.00. venty 
CRETES. By Lieut.-Col. Q. A. Gil-| pages devoted to cements, etc. who would like to have a specimen copy of the paver 
more, U. S. Engineer Corps. New — to a vend. can be accommodat y scndieg us 
York, 1890. 8vo, cloth, pp. 198, 8) PHCINRRRING NEWS PUBLISHING CO a Postal — » the noe and address to whic 
folding plates. $3.50. ' woul e the paper sen 
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LIDGERWOOD TRAVELING CABLEWAYS 


COVERED BY PATENTS OF MILLER, LOCKER AND OTHERS. 
SOLD AND USED wm: CHICAGO MAIN DRAINACE CANAL. 








LIDGERWOOD MFG. CO., 


96 Libert~ Street, NEW YORK. 


Old Colony Building, CHICAGO. 
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ENGINEERING NEWS XIIT 


ENGINEERS anp Compagnie Generale 
AITO ee ew ne 
SySsriL mines of Seyssel, 


Asphalte Mine Owners, 
also at Ragusa, ete 


~ sy " 
66 99° W. H. DeLano, Director; Lzoy Mato, Con. Eng. 
Works in the United States: Hunter's Por, L. . 





fowaRD CARROLL, Pres, CHARLES A. STADLER, Treas. ©. 8. CHAMBERLIN, Sec. Henny Boies, Gen. Man. 


THE SICILIAN ASPHALT PAVING CO. 


—CONTRACTORS FOR— 
SICILIAN AND QERMAN ROCK ASPHALT STREET PAVEMENTS. 
-TRINIDAD “ LAKE” ASPHALT STREET PAVEMENTS. 
SICILIAN ROCK ASPHALT FLOORS, PAVEMENTS AND ROOFS 
for Breweries ice Houses, Warehouses. Cellars, Stables, Yards, Side- 








** WILL FIND °*. 





walks, Etc. Architects and Enginee rs are requested to 

ZINSSER’S PATENT INSULATION FOR WALLS OF ICE HOUSES specity for Seyssel Rock Asphalte for side- 
ETC. ortland ement tary cellars, eto; aly Copreased Hack an: 
—DEALERS IN— quuiindntesiaddimene phalte for roadways, For estimates apply te 


N.Y. Mastic Works, 36 Broadway, N. Y. 


rea for~ all’ purposes 
‘or whic — 


is used. Tes estimo-, 

nials of Suatanemn and “How 

oe Portiand - Cement,“ 
on application! 


‘DEAE PRD 
JAMES BRAND, —— CALVIN TOMKINS 


Broken Stone for Macadamizing. 
Cement. Brick. 


SICILIAN AND GERMAN ROCK ASPHALTS FOR STREET PAVE: 
MENTS. 

SICILIAN, LIMMER AND BRUNSWICK ROCK ASPHALT MASTIC. 

CRUDE AND REFINED TRINIDAD ASPHALT, 


For Estimates and full information apply to 


The Sicilian Asphalt Paving Co., Times Building, New York, 
NEW YORK & BERMUDES C0, OT i iiily + 





The Best for Heaviest 
Masonry and Concrete 
Foundations. . . . 





81 and 83 Fulton Street, 


Sole Owners of the Largest CEMENT WwoO 4 TOMKINS COVE BLUE STONE. 
dcgey) t Lake in the 
orld, Of all kinds, R New York, N. Y. ROCKLAND LAKE TRAP ROCK. 
ofr for wie a ‘Asphalt Por | Agents for Ransome Monolithic Construction. CALVIN TOMKINS, 32 Liberty St., MW. ¥. 
pavements, roofing, otc, Is Ceewaes Ge ee ae 34 CLARK STREET, CHICAGO, ILL. | gona for Circular. Telepbone, 1063 Cortlandt, 





any other. 





GEO. M. NEWCOMER, 
Sales Agent, 
126 Liberty St. 


NEW YORK CITY. 
- Tensile strength: Neat, 


25 Beaver 8t., New York, | Grand Prize Awarded at Ant-| UNION AKRON CEMENT CO. 
werp, 1894. 


Sole Manufacturers of the 


AKRON CEMENT 





Railroad Stati bli 
F LOORS % Buildings, Stables Cellars ae ; 


Roofs,Carriageways, Sidewalks 
LAID WITH 





} (Star Brand 679 pounds in 28 days. 
VAL DE RAVERS In successful use for the past 50 years, Capacity Finenees : ou" passes 
of works 2,000 Is dail sieve of 10,000 meshes 


OFFicE 141 Erte 8rT., BUFFAL‘. "N. Y. per sq. in, 


OMMERCIAL 
PORTLAND 


Lesley & Trinkle 
’ 
Successors to 
J. Cambell, Harris & Co. 
Dyckerhoff, Burham 
Hilron’s, Heyn Bros. 
Giant and Egypt Port- 
land Cements, 
Hudson River Rosen- 
dale Cements. Im- 
roved Union and 
Jnion Cement. 


ROCK e ASPHALTE. 


Durable, Firepreof and Impervious. 
For estimates and list of Works executed apply to 


The Neuchatel Asphalte Go., Ltd., 
265 BROADWAY, NEW YORK. 
ROBERT BUTCHER, Manager. 


ALISADE TRAP ROCK QUARRIES.) = Boprt aND 


“ks” CONDOR Artificial CEMENT 


Crushed Trap Rock for 
Concrete and Macadam Work Pamphiet with Tests 





AYLOR’S Commercial Wood & Cement Co. 


Rosenda'e and Portiand Cements. 


PORTLAND Prices, Pamphlets, etc., on application. 


306 Cirard Buliding, Philadelphia. 


DYCKERHOFF 
PORTLAND CEMENT 


is superior to any other Portland Cement 
made. Circular with Testimonials and Tests 
sent on application. 


E. THIELE, 78 William St., N. Y., 











AT THE LOWEST MARKET PRICE. Sent on Application. SOLE AGENT, U. 8. Felrmonnt Aveuze 
Largest Storage Bins on the River/ F DWIN HALL & CO, |au Kinds of Work in Concrete. . . 0 D. F. Kannan, President. 
. SPERING, Sec’y and Treas. 
Coe esesetegein 1S BaATS. 305-307 Walnut St., Surveys Made and Plans Furnished. Caspar W. Hatngs, Engineer and Manager 
PHILADELPHIA, PA., e : 
CAN ee” American Concrete Construction Co. 


Main Office: PORT CHESTER, N. Y.| IMPORTERS AND SHIPPERS. 





Foundations, Bridges, Arches, Reservoirs, Culverts, Drains, 
Sewers, Conduits, Floors, Pavements, Curbing, Etc. 


CEM NT PORTLAND and ROSENDALE CEMENT 
F Tensile Strength and Fineness Guaranteed. 


PRICE LIST ON APPLICATION. 


BONNEVILLE CEMENT CO., Makers. 


Branch Office: 18 Broadway, New York. SIEGFRIED, PA. 


Office: 26 South 15th Street (Room 47), PHILADELPHIA 


CRANITE | 22ke>" 


Cc. H. MOORE, 507 Betz Buliding, PHILADELPHIA, PA. 


BOOTH BROTHERS & HURRICANE ISLE GRANITE CO. | cussing oseric at: Bue Hi, suivan, Green Inland Fox Island, Orovo Ita, San’ 


Island (Maine) and Barre (Vermont). 








Incorporated under the Laws xe See a Nee York as a full cal company. 
DIRECTORS: he Laws of OFFICE, a ARRIES* =” Storage Yard and Wharf: Christian St. and Sutherland Ave., Schuyikill River. 
WM. BOOTH, President- S a White,” Conn. 


bs Hurricane Isle, Knox Co., Me. 
JOHN BOOTH, 90 Genk St., How Teak ror. Tenants Harbor, Me. 


JOHN DONALDSON, CONNECTICUT, New London. | State Point, St. Geo fb see UU isvVvIi LLE Cc E M EN cs 
W.S. WHITE, * | Granite Island, Vinal Haven, Me. | The undersigned is General Agent for the following Standard Branis of Louisville Cement : 
CHAS. 8. FERGUSON, | MAINE, Rockland. Pequoit, Vinal Haven, Me. Falls Mills (J. Hulme Brand), Black Diamond Mills (River). Speed Mills. Falls 


Estimates furnished for all kinds of building work and heavy masonry. Paving block fur City Mills. Queen City Mills. Acorn Mills. Biack Diamond Mills (Railroad). 
nished in apy quantity. cg Eagle Mills. Fern Leaf Mills. Peerless Mills. Lyon Mills. Masons Choice 


Mills, United States Mills. 
These works are the largest and best equipped in the United States Prtern fer shipment 
YOU CAN OBTAIN PROMPTLY the latest 
work on any subject in which you are interested 
by addressing ENGINEERING NEWS PUB- 
8 ceanac CO., Tribune Building, New York. 





to any part of the country will have prompt attention. Sales in 1892, 2,145,568 barre 
WESTERN CEMENT COMPANY, 247 W. Main St., Louisville, Ky. 


Utica Hydraulic Cement. 


The undersigned are General Agents for the James Clark and Black Ball Brands © 
Utica Cement, io general use tse throughout the West for the past 40 years—specially ada 
for Sewer, Water and Gas Works. ne Se sarrete per anaam. vod 
exclusively for mone years in the Construc' of over 800 miles of Sewers in Chi 











uEW Y 


DEALERS IN... : JaMEs GRANT, JoszPH LEOPOLD, and by the sev pal ee pemennee sles SOU ciive protnod anb cnetel atten — 
Monumental oe Pres, and Gen. Mgr. Sec'y and Treas. MEACHAM & WRIGHT, Genl Ags, 98 Market St., Chicago, Ill. 
AND : 
omic... NATIONAL GRANITE CO.¢ 
PAVING BLOGKS : 
: 





71 Wall St. 
GRK. 


{8 Broadway New York City. 


OF ALL KINDS .. 
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ENGINEERING NEWS. 


THOMSON METER C0, TO WATER-WORKS OFFICIA\Ls, 


Have you considered the advantages to be derived 
of Water Meters? 

79 to 83 WASHINGTON ST., 

BROOKLYN, N. Y. 














from the Use 


We should be pleased to hear from you on the subjec: and wi 
send you some of our present pattern UNION ROTARY 
METERS for trial if you desire tt, The best is the ciicapes:. 4. 
this Meter is unequaled, - 


Our Automatic Water-Pressure Begulator |: absolute! 
reliable, 





CIRCULARS ON APPICATION. 


UNION WATER METER (0, 
WORCESTER, MASS., U.S. A. 

Nee ea aa, 

The ACCURACY of our Meters is GUARANTEED and the price is REASONABLE. 


W 
‘| 59¢-In. RoTARY Merer 


YEARLY RECORD OF METERS SOLO. 


Will operat W ATER MgEtr E i 
To January 1, 181 - 10,903 i any pos sa asa evga =RS 
189 1 - 10 564 on ‘large or mperial gallons, or Tn litres, 
: email flows. specia. ALL METAL meters, with 


CORRUCATED bDisks, NOT iNJuRED 
ey HOT WATER or SEDIMEnr. 


METERS for FUEL OIL. 
Meter Lock Boxes, Extension Dials, Meter Curb Bos, 


Send for illustrated catalogue ang 
price list. 


BUFFALO METER C0., 


363 WASHINGTON Sr. 
New Pattern, Square Case. BUFFALO, nN. y, 


Says a Well-Known Superintendent: 


“Our customers now call regularly for ‘ The meter with the 
oe out bottom;’ your insurance against damage fro free: 

ng takes away much of the objection to meters in our country 
pb if the Trident were no better in other points this blow-out 
coakere ought to give you the bulk of the business."’ 

The proof of our own faith is that we insure that the damage 
shalt not exceed a fixed amount—25, 35 and 50 cents, respect 
' ively, for the three smaller sizes, 

a Over 800 Tridents were = last winter. Not one failure 
' Our catalogue explains wh 


NEPTUNE METER COMPANY, 
Makers of the Trident Water Meter, 253 Broadway, New York. 


1892 - 12,564 
1893 - 12,604 
1894 12,814 
To Dec. 1, 1895 13,224 


Total - .- © *¢ Fmere 


Meter No. 50,000 was stamped March 31, 1894 
No: 61,925 i 30, 1895 


Sales for the vear, 13,224 Meters. 


We stamp our meters oniv as we sell them, 








WE ARE STILL MANUFACTURING WATER METERS, AND 
THEY ARE SELLING, AS YOU WILL NOTICE. 








as <i ; BOOKS ON SEWERAGE. SEPARATE SYSTEM OF SEWER. 
AGE : Its theory and construction 
‘ ; d i A MODERN METHODS OF SEWAGE] Br C. Staley, and G. T. Pierson, (. §, 
Catalogue and Price List Furnished on Application. ire. ae Waring, Jr.,| $8.00. 
M. Inst. C. E. .00 Not only is the separate system fully 


treated, but final disposal {is also taken 
up briefly in this volume, 
SEWAGE DISPOSAL IN THE UNITED 
STATES. By Rafter and Baker. 86.0. 
This is the most exhaustive study of 
sewage purification available in any lan 
guage, All the approved methods are dis 


Written in a popular and very readable 
style. Intended more espeeially for non- 
technical readers, but giving a good review 


THE — RAILROAD. iturin” bere ayeteme fn nes. with 


BANNER EQUIP-|SEWAGE DISPOSAL.- By Wynkoop 





BANNER ROUTE 


cussed, and ail the ee plants in 
MENT OF Kiersted, M. Am. Soc. C. E. $1.25. the United States and Canada in operation 
Tenow ano TO when the book was written, with the ex- 
PULLMAN & WAGNER A short discussion of “ prevailing the- ception of a few minor ones, are described 

CHICACO, ST. Louts, BUFFET AND erie G00 peoriee, | Th puthor noes ‘e an and illustrated, 
COMPARTMENT etna adhesen a Gai aan tan (oe ee Se Seas. WORKS. [fh 
OSTON or the discharge of crude sewage into | °* = “ay 

NEW YORK, 8 4 SLEEPING CARS, streams and other bodies of water. W. 8. Crim 


Pp. 
KANSAS CITY, OMAHA, PALACE PARLOR This is the leading English book on the 
c 








DES MOINES ARS, CLEANING AND SEWERAGE OF subject, A new ion was published in 
ST. PAUL, ’ BANNER DINING CARS CITIES. By R. Baumeister. 2d ed., 1894. It contains many illustrations. 
DENVER, SAN FRAN- RECLINING CHAIR revised and corrected, with an addi-| SEWAGE PURIFICATION IN AMER. 
cisco, CARS. tional appendiz. 08 $2.50, ICA. A es es of _ municipal 
This the best book in the English sewage urification ants in the 
SEE THAT YOUR TIOKETS BEAD VIA THE WABASH LINE. language on the whole sutject of sewer | United States and Canada, By N. 
or the separate system and for 







N. Baker, Assoc. Ed. Engineering 


J. RAMSEY, JR., Gen. Man. News. Paper, $1.00. 


S. CRANE, Gen, Pass & Tkt. Agt. sewage purl parification in detail other books 


Used in over 850 
Cities and Towns in 
the United States and 
Canada. 


WATER METERS 


Our METERS 

have been in 

"HERSEY constant use for 
over 10 years. 


ZAC 36 BROMFIELD: STREET, BOSTON, MASS.- “ant mo ac 





ADVERTISE in... 


= 
waia« QUARTERLY DIGEST 25: ESS 
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THE LEADING WATER METER MANUFACTURERS OF THE -WORLD. 
UP TO DATE 


MORE THAN 


(ne Hundred and Fifty-five Thousand 
METERS 


MADE AND SOLD 




























TO WATER 
DEPARTMENTS 
ALL OVER 
THE WORLD, 





And the constantly increasing demund still continues. 


THIS IS OUR RECORD. 


ty Its eloquence of figures and facts demonstrates that the 


CROWN, NASH, GEM AND EMPIRE 


are, in their respective points of excellence, 


EASILY THE FIRST. 
NATIONAL METER COMPANY 


JOHN C KELLEY, President 
298 BROADWAY, NEW YORK. 


318 DEARBORN ST. CHICAGO, 159 FRANKLIN ST., BOSTON. 
November, 1895 | 
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J. G. FALCON’S FLEXIBLE BALL JOINT. 


» JOHN McLEAN, 


Manufacturer of 


ROSS VALVE ¢0, 

















Contracts taken for all kinds of Submarine Work. £ 
PIPELAYING UNDER WATER A SPECIALTY. Ale mas TROY, N.Y, 
FLEXIBLE BALL JOINT. >... VALVES, for sat ™R 
A - es. water. ill cont ol 
ccuble Hgenmth enti bal ~ tear Ipod ea A 
. ° ° r cz 
put ro the meet 2. Does heating it has no equal, 


pot shut off any openings when 
at its greatest angle. 3, Bellis 
large, giving more room for 
water to pass through. 4. Bell 
and all surfaces are turned. 
5. Lead on the ball covers a 
long 8 on the body of 
the ball, insuring tightness. 
6. It is caulked on tne in- 
side and outside. 


Now putting in a I6in. 
force main across the Ken- 
nebec River, at Bath, Me.. 
where 40 ball joints will be used 
and a pressure of 150 lbs. will be 
carried. 


No complicated part t 
is ly understood” it 
is durable, low jin rice 
and always reliable. 
Made in sizes from 1 to 
12 inches, 


WATER MOTORS | S253 


BOLCIANO WATER MCTOR CO., 
BALTIMORE, MD. 


FRANK RANN’S—— 
Submarine Pipe Joint 


CHEAPEST AND STRONGEST 
JOINT IN EXISTENCE. 








JOSEPH G. FALCON, (110 Ayers Court, Evanston, Ill. 


SUBMARINE DIVER. 





WRITE FOR PRICES. 


Own Complete Outfit for all kinds of Sub- 
marine Work. 


M 9 F’ G C O Sectional Elevation, Sectional Plan, 
36 Address . . FRANK RANN, General Submarine Contractor, 


138 EAST KINZIE STREET, CHICAGO. 
ERIE, PA. 


THE RISDON TURBINE, 


Average Results of Tests in Holyoke Flume, 
Wheels Tested : 
25 inches to 72 inches diameter, inclusive. 
os FULL GATR- 8694 
i. 84 AVERAGE. 8195 56—-. 7601 


7. H. RISDON & 60., MOUNT HOLLY, Wd. 


MANUFACTURERS 
Builders of 


Water and bas Go's Supplies, <. Turbines and Appurtenances Exolusi 
DESCRIPTIVE INDEX TO CURRENT ENGINEERING LITERATURE. |e.owcr waren ne ores cnss 


NELS. By P. J. Flynn. Boards. 0c, 


This isa handy pocket volume b 
the highest authorities on the wabject.” e 


oh MOLLE lll es. so FORMULA FOR UNIFORM FLOW oF 
" RICE, Finely Bound AND OTHER 
‘ PRICE th. .$2.50]| CHANNELS, By E. Ganguillet ani 

Annual Indexes for 1892, 1893and}] W. R. Kiitter. Translated, with addi- 
F 184, 50 Cents each. tions by Hering and Trautwine. 2d 


' “ By long odds the best existing} dition. $4.00, 
index to engineering papers, not 
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- : Bees Bestny Se > 
ee See eee = cape wen of i Oe Bree 
teens woe rm se Ven Mm ing tg Ch Eh. @ 








ot ee Baweer OR ene 
Tette ¢f Geenstony ob lange emis Gaming) Any. Pet. ty om 
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SS Sees to say the only one. As such, we A standard treatise, translated and ex- 
tn eS mscannte inane cordially recommend it to all our tended by two of our best known engineers, 
owns ae eat eae readers feeling the need of some 

epee SR SS ae a i means of ready reference to recent HYDRAULIC MANUAL, By L. D. A. 
mane, Sie WER Sts So Shee articles of value on any given sub-| Jackson. $6.50. 

ee ject, ane whet naga 3 oes | ood 

= Se e advise all our readers to buy : 7 
Pen toe ome ce hee toes man ecm i it.’—ENGINEERING NeEws, Au- HYDRAULIC MOTORS; Turbines and 
<a oe gust 4, 1892. Pressure Engines. By G. R. Bodmer, 
eg er “Those who are not familiar} ©.E. London. $5.00. 


with this index ought to be. It is 

an ey topical a HYDRAULIC TABLES Based on 
eave ‘*Kutter’s Formula.” By J. P. Flynn. 
lied in the curreni, peri- yu. ) 
Paical Publications in the English Boards. 50 cents. 


langa el vin = ae Reliable tables in convenient form. 


d value of the article : 
olanee “= a means of referring | HYDRAULICS. By Prof. M. Merriman. 
to engineering and allied subjects} 4th revised edition. $8.50. 
as treated in the periodical litera- The most recent American work on the 
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PFT ae oe no ‘aoa ture of the English language, this general subject of hydraulics, written by 
Cae tnt mena. om tmnt ravine oi emma PL ey nieces work is not only unrivaled, but ’ Sas. 
STS Poctasae abies ic fs unique."—Namacap Ga | °°? themes eminentaathoriics 





S ZeTTE, July 15, 1892. SEND FOR OUR NEW CATALRGUE. 
=. JOHN C. TRAUTWINE, Jr,, 


ary. The Engineering News Publishing Co. 


Secret 
————- 419 Locust Street, Philadelphia. 





THE MINING AND DREDCING POWER COMPANY, 


68 BROAD STREET, NEW YORK, 


CONTRACTORS, MANUFACTURERS OF 


IMPROVED DREDGING MACHINERY, 


AND Owners OF The Only Patents that Make the Vacuum Pump Successful. 


HIS Company offers for sale territorial rights, and proposes to sell dredging Companies or others, rights to use their devices 

in specified territories. ai 

Ti py has in successful operation, in the neighborhood of New York, three different types of dredges : N o. 1 digs an 

tramapacts We” snatevtns at a rate of 500 cubic yards an hour; No, 2 is a single machine, with a capacity for d me and 

transporting of abou! 1.500 cubic yards a day, and No. 3 is des gned for umloading scows and transport ea os 
material ashore; \t is inexpensive, and will be found to be one of the greatest and most useful adjuncts to any dredg 


plant. 
aE —_ ADVAN TAGES. sis, Gal cal Se nerted 

We transport material of any kind cheaper than any other known device; we do it more rap’ ; our 8 are , 
with a far fons percentage of waler tban by any other known device. We have transported ma throtigh 3,500 feet of pipe 
‘at a consistency of over 80 per cent. solid. - 

We have unloaded scows which were loaded with material so stiff that it required hours to dump them; these scows contained 160 yards; we have unloaded and transported the ma 
1,000 feet in 45 minutes. 

Come and see us and we will verify the facts here set forth. 

We handle, successfully, sand, mud, stones, ashes, clay; in fact, anything and everything that a dredge encounters. 


No dredging plant can afford to be without our devices. @ CORRESPONDENCE SOLICITED. 
Apprrss . . . .  . JOHN R. SFUYVESANT, General Manager, 68 Broad Street, New York 
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THE LUDLOW VALVE MANUFACTURING CO. . Chapman Valve Mig. Go 


Factory and a 1 ae os River St., and 67 to 88 Vail Ave. MANUFACTURERS OF 
os % Y...U. S As STEAM, GAS AND WATER 


Soesine VALVES AND GATES 


Valves & Fire Hydrants 
FIRE HYDRANTS, 


Double and Single Gate Vaives, 
\-inch to 60-inch, 
WITH OR WITHOUT INDEPENDENT VALVE 
All Valves and H te furnished with BABBITT 
AL SEATS aad 


For Light and Heavy Pressure. 
Vertical and Horizontal Gheck Valves, 

NON-CORROSIVE WORKING PARTS 
GENERAL OFFICE AND WORKS! 


Foot Vaives, Air Valves, and 
Indian Orchard, Mass. 


Yard and Wash Hydrants. 
TREASURER'S OFFICE 


12 Kilby Street, Boston, Mass. 


CHICAQO OFFICE: 14 NORTH CANAL 8ST. 
NEW YORK OFFICE: 2 pete STREET, 
LOUIS OFFIC 
L. M. Rumsey Mfg. Co., 810 Nosth @nd St, 
ALL WORK GUARANTEED. 























©o——SEND FOR CATALOGUE.——O 


THE HOL YORE 
FIRE HYDRANT. 


SIMPLE, DURABLE, SATISFACTORY 
IN EVERY RESPECT. 








The GENUINE CHAPMAN VALVES in all cases will a our name in full, either rolled 
or cast wpon the shell, and also owr Trade-Mark and Monogra 


THE BEAUMONT FIRE HYDRANT 


Is imple. durable, frostproof, inexpensive and in efficiency unap- 
proac: e. 
The vaives ore pet he best gun metal. It has a very su 





SEND FOR CIRCULARS. 


Holyoke Hydrant & Iron Works, 


HOLYOKE, MASS. 





es other nydsans: &@ most valuable feature in gravit iy sy systems. 
dopted by U. S: Government, State of Illinois, and many others, 


Reoommendec by National Association of Pire Engineers, 1888, 


BOURBON COPPER & BRASS WORKS eliztipet frew pependtx ve supers on bydzune torte, by Sellen HM. Pen 
PATENTED ae. nagaeke a? mn ae _ = in Ibs. pez 
Fire Hydrant and Stop Valves. CREGIER (comp.j.. 37. 8.8 fsquare! ‘nossle, 50 feet of hose. 


Also Manufacturers of 


COPPER AND BRASS GOODS OF EVERY DESCRIPTION. 


O——202 and 204 East Front Street, CINCINNATH, 0. 


UNION HYDRAULIC WORKS 


J. THOMSON & CO. 
Fire Hydrants, Stop Valves, 
Check Valves, Foot Valves, 
Relief Valves, Station Valves, 
Water Columns, Etc. 


Send for Full Report. 


RICHARD BEAUMONT, Manufacturer 
KANKAKEEHR, ILL. 


MICHICAN 
Brass & Iron Works, 


MANUFACTURERS OF 


GATE AND COMPRESSION FIRE 
HYDRANTS. 


GATE VALVES FROM 4” to 60” 


FOOT VALVES, HORIZONTAL 
AND VERTICAL CHECK 


VALVES. 
he and Works: Junction Yards, DETRO/? 


CHICAGO HOUSE 20 West Lake St. 


THE EDDY VALVE CO, 
Waterford, flew York, 


STRAIGHTWAY FIRE HYDRANT, 
VALVES. 











Branches, Bends, Special Castings and 
Fittings, Etc., for Water-Works 
as-Works, Railroads. 


—SEND FOR ESTIMATES.— 
€ Van Horn and Sophia Sts., Philadelphia, Pa. 








Oblong Boards. 8 x 11 ins. 23 pages, 44 illustrations and 
9 plates. Price $1.00, postpaid. 

















JENERAL WESTERN AGENTS, JAMES B. CLOW & SONS CHICAGO. 
C. L. PLEUGER, Pres. & Gen. M’g’r. H,. W. HENGER B. H. SANDERS, Sap’t. 


PLEUGER & HENGER MFG. CO, 


FAUTORY and OFFICE: 
1Oth, | ith and Hebert Sts., St. Louis, Mo. U.S. A. 
—MANUFACTURERS OF— 


“National” Fire Hydrants, 


Gate Valves, Extension Service and Vaive 
Boxes, Yard Hydrants and Street Washers, 





th 
Sees Jae Sharad Prete agate th ae 





errors most I tted. tention bas given to “ee eae nd Goose Necks 
in ears ae rene hken of bat the News’ drattl drafti Kat the writer ence gained Pema cage Etc., Etc., Etc , 
, ‘Seance towards « gineering News draft 8 v work within the shortest as oH : Pe ae 
FOR SALE BY 


THE ENGINEERING NEWS PUBLISHING Co., Tribune Bidg., N. Y. SEND FOR NEW CATALOGUE. 
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| A question 
bi or two. 


{ Have you coal to burn! 
: iH Is its cost an import- 
: 


ant factor? Have you 
considered improved 
methods? 


A word as to 
improve-, 
ments. 

When a radical ad- 

vance is euceoety 

made in any art, itis 
usually broadly ber- 
alded, frequently over- 
estimated. and always 
su’rounded with more 
or less mi-information. 

When the art has ad- 

van by gradualim- 

provement, 
velopment makes less 

: impression. Its record takes the place of representation and its merits are more reliably known. 

Burning coal to advantage. 
; Follow the practice from the time of inefficient boilers, cramped flues, low stacks, 
poor grates end moses settings, to the day of good boilers well set, with high stacks, and 
the various fuel and labor-saving attachments, from cleaning devices to damper regu- 

' lators, and from shaking grates to mechanical stokers. 


Something to think about. 


A hot fire gets the w ost. heat out of the coal. 
When you have a hot fire under a boiler and a low stack temperature, your coal 
is making lots of heat and you are using it. 
} Don’t be deceived into thinking your economy is good merely because the stack 
temperature is low. 
Sometimes a high stack temperature is economical, because the greater economy of a 
hot fire more than makes up for the loss through the stack. ° 
What to do. 
Get the hottest fire you can out of your coal through perfect combustion. Get the 
lowest stack temperature possible by sending the heat into Lhe water, not up the stack. 
To do this, mechanical stoking is necessary in maxing a hot fire and keeping it hot 
all the time. An economizer and mechanical ‘draft plant is necessary to utilize the 
surplus heat which the boiler will not take up. 
To answer some possible questions. 

The stoxer feeds coal uniformly, burns it clean, and in fact is a first-class fireman 
who performs his duty without opening doors. The labor-saving in many cases exceeds 
the direct fuel saving. 

The economizer puts the waste heat into the feed water, increasing its temperature 
100 degrees or more, and every 10 degrees rise saves one per cent. of coal. 

The mechanical draft supplies a sufficient draft independent of the stack, whieh ma 
be merely high enough to clear the roof. The cost of the economizer and mechanical draft 
rarelysexceeds that of a sufficient stack. c 

he economizer and mechanical draft go naturally together, though either may be 
used independent of the other. The economizer when used alone requires a high stack 
to give ample draft; the mechanical draft when used alone has the fan fitted with water 
boxes suitable for the high temperature resulting from absence of the economizer. 
general. 

These things have advanced gradually until they have found wide application in 
plants from moderate sizes to the largest. Having made them a specialty, we suggest 
the above points for your consideration, and will supply more detailed information upon 
a knowledge of your conditions and requirements. 


WESTINGHOUSE, CHURCH, KERR & C0., 


NEW YORK: BOSTON : PITTSBURG: CHICAGO: 
26 CORTLANOT ST. 53 STATE ST. WESTINGHOUSE BLDG. 171 LA SALLE ST. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. 1. 
Globe Special Castings 
for Water-Works, Mills and Railroads. 


CATALOGUE MAILED ON APPLICATION. 


Ki. J. DRUMMOND, SALES AGENT, 192 BROADWAY, NEW YORK CITY 


RANSOME_- 
SUBWAY CO. 


737 Monadnock Block, 


CHICAGO. 
zoe 


See Advertisement on 
Front Cover, 


=51e 
Write for Circulars, 


CAMERON §TEAM PUMP 


CO pLEC ABLE D2 46T Oi BLE | 
| sn eae pe 

























































For Testing iron Specimens, 
Bridge Material, Chain, 
Cement, Wire Sorings, Eto. 





ENGINEERING NEWS. 














Pittsburg Agency, 113 Fourth ave., Pittsburg, Pa. 
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me Dryant Melal Sawing 
Oe ie 











i —_-- a 
Nee: =: Valuable in Cutting Off Rail Ends! 


Making Crosying & Switch layout) 
Machines ror au Sizes 
Beams, Channels, ete 


FAITHFULNESS GUARANTEED. ) 


FIDELITY & DEPOSIT CO. OF MARYLAND, 


HOME OFFICE: BALTIMORE, MD. 
Cash Resources June 29, 1895, $1,337,767.30 


BONDS FURNISHED FOR CONTRACTORS, 


Ap ipdiapenyable Tool for Train-men..” 
lakes Angle Coty. 


— 








Accer' ed by the United States Government as sole surety on Bonds of every description. 
Becomes Surety on Bonds in all Judicial Proceedings; also on those for individy,|s 


occupying positions of trust. 
HERMAN E, BOSLER, ‘EDWIN WARFIELD, 





THE MISSISSIPPI RIVER’ 


——FROM—— 


ST. LOUIS To THE SEA. 


Compiled and Pre from the Official Reports of recent Surveys made by 
the United States Government, from the Reports of State Engineers 
and from other reliable sources. 


By J. A. OCKERSON, C. E., M. Am. Soc. C. E., U. S. Ass’t Engineer. 
Assisted by CHAS. W. STEWART, U. S. Assistant Engineer. 


These maps give a brief summary of the most important results of the surveys which have 
veen carried on for several years, and form a complete atlas of the Mississippi River, embric 
ing tbe adjacent topography and the physical characteristics of the stream and its banks. 


Cloth, $4. Morocco $5. 


ENGINEERING NEWS PUBLISHING CO., 


TRIBUNE BUILDING NEW YORK 


THE DAVIS SYSTEM OF FILTRATION. 


The usual simple reversal of current in Filter is ineffectual. To thoroughly 
cleanse filtering medium Scourers are essential. We guarantee satisfactory results. 
Contracts made for Filters or Filter Plants of any capacity. 


PITTSBURGH FILTER COMPANY, 


Works and Office: 30 SANDUSKY STREET, ALLECHENY CITY, PA. 


CHEMICAL AND PRYSICAL TESTS sesssiocee 


Materials of Construction 
and Technical Use, 
CHAS. F. McKENNA, 'Ph. D., 
Successor to Dr. Gideon E. Moore, 221 Pearl St., New York City. 


CONTRACTORS’ BONDS. 


——$—$—— 
—_— 


The City Trust, Safe Deposit and 


Surety Company of Philadelphia, Pa. 


927-929 CHESTNUT STREET, PHILADELPHIA. 
INCORPORATED 1886. 
Full Paid Capital, $500,000. Surplus Above Reserve $150,000 


Accepted by all the departments of the National Government. 


New England Agency, No. 66 State St., Boston, Mass. 
New York Office, 160 Broadway, New York, N. Y. 


Chicago Office, 307 “ The Rookery.” 


ALUMINUM 


Ingots, Plates, Bars, Sheets, Wire, Tubes and Castings. 


THE PITTSBURGH REDUCTION CO., 
Pittsburgh Office, 701 Ferguson Bleck, Pittsburgh, Pa. 


Havemeyer Building, Church and Dey Sts., New¥ ork. 
Chicage Store, No. 132 Lake Stteet. 4 


41 Maps, Oblong, Paper Covers $3. 































Hydraulic Presses, Accumulators, Gages and Pumps. 
TINIUS OLSEN & CO., 500 W. 12th St., Phila., Pa, 









ENGINEERING NEWS 
EXTENSIBLE SEWER BRAGE, 


Cqmanens to be the Safest, Most 
omical and Most Durable 
“lee Brace in the Market. 








Pocket 
Kodak 





ne manana eam amen 


Cast Iron Pipe and Specials for Water and Gas. 


Also Sorat Pipe and Fittings, Hydrants, Gates, Pig Lead, etc. CHAS, MILLAR & SON, 
Selling Agents, Utica, N. Y¥. Lead Pipe and Plumbers’ Materials. 





is 





Size of Camera, Agents Akron Vitrified Sewer Pipe. 

2yx 2% x 3% 

Size of Picture, elit i aa Ss ora ESTABLISHED 1858. LAWHERGEVELE CEMENT GO. WM. N. BEACH, President. 
ne ee logue descriptive of this Brace. Manutac 

(Oe Se THE DUNN MFG. CO., LIMITED. hem oy 


You Press It.” 





THE Pocket Kodak does every- 
.. thing photographic. It’s a 
complete camera on a small scale. 
Made of aluminum and covered 
with fine leather. Perfect in 
workmanship, rich and dainty in 
finish. 


Pocket Kodak, loaded for 12 exposures, ° e 95.00 
Developing and Printing Outfit, . . « . 130 


EASTMAN KODAK CO., 
Sample photo and booklet ROCHESTER, N.Y, 


Jor two a-cent 





SEWERS, NYACK, N. Y. 


Sealed propcsals will be received by the 
Board of Sewer Commissioners of the village 
of Nyack, N. Y., until 2 o’clock, p. m., of 
Friday, January 24, 1896, for furnishing the 
materials and constructing a sewer system in 
said village. 

The following is an approximate estimate of 
the materi ls and work on which bids will be 
received: 

2,645 lin. ft. trenching, and backfilling 8 ft. to 
10 ft. 

65,520 lin. ft. trenching, and backfilling 10 ft. 
to 12 ft. 

370 lin. ft. trenching, and backfilling 12 ft. to 
14 ft. 

1.310 lin. ft. trenching, and backfilllng over 
14 ft. 

1,713 lin, ft. 12-in. sewer pipe furnished and 
laid. 

2,778 lin. ft. 10-in, sewer pipe furnished and 
laid. 
| 64,904 lin, ft. 8-in. sewer pipe furnished and 
laid. 

450 lin. ft. 15-in. cast-iron pipe furnished and 
laid. 

3v0 lin. ft. 18-in. cast-iron pipe furnished and 
laid. 

1,000 lin. ft: 8-in. cast-iron pipe furnished and 
laid. 

42 tees on 12-in. pipe. 
61 “ o 10 3 ee 
1,428 ee oe 8 “ee o“ 
103 manholes, 
91 flush tanks. 
86 inspection holes. 
5,824 ft. B. M. spruce piling in place. 
95 cu. yds. embankment. 

2,000 sq. ft. dry paving. 

115 in. cast-iron flexible joint. 
1 18 o a7 
500 ft. rip-rap. 

All bids must be made upon the printed 
forms to be obtained at the office of the Clerk 
of the Sewer Commissioners, on and after Jan 
6, 1896. 

Each bid must be accompanied by a certified 
check, drawn to the order of the President of 
the Board of Sewer Commissioners, for the 
sum of $500. 

Bids will be received for labor, material, and 
labor and material combined; the Board re- 
serving the right to award the contract in 
whole or in part, or to reject any and all pro- 
posals. 

Plans and specifications may be seen at the 
office of the Sewer Commissioners, in the 
village of Nyack, on and after Jan. 6, 1896. 

CORNELIUS DE BAUN, President, 
¥ ACKERMAN,” 
E z. MAYNARD, Commissioners. 
JOHN P. SMITH, 

EDWARD H. COLR, Clerk. 

JAS. 8. HARING, C. E., Engineer. 52-4t 





woe OF THE LIGHTHOUSE BOARD, 
hington, Dec. 19 —Notice is 


Mohn given that the date of the pro- 
ae for the construction and of the 
° Pp Channel lights, Alabama, has 
D from Thursday, Jan. 2, 1896, to 
oe Jan, - and yespenade wit be 
date. THE LIGHTHOUSE BOARD, Wash- 
ngton, D. C. 52-2t 





Penn Building, Pittsburg, Pa. 
cexeseeerspesiieepainesiesinatadiitattastae OE 
Columbus Office: 312 North High Street. 


Aion’ 


salah aa ie: 


COLUMBUS 





Quality Unsurpassed, Write for Prices. 


Chicago Office: 616 Chamber of Commerce. 













1821. 1388, 


Morris, Tasker & Co. 


INCORPORATED. 
Offices, 222 & 224 So. Third St., 
PHILADELPHIA. 
MANUFACTURERS OF 
Boiler Tubes, Wrought Iron 
Pipe and Fittings. 





Sole Manufacturers of the Duggan 
Patent Adjustable Bracket. 





Electric Railway and 
Light Pipe Poles a 
Specialty. 





PROPOSALS FOR PLUMBING. 


STATE OF NEW YORK — BINGHAMTON 
STATE HOSPITAL. 

The trustees of the Binghamton State Hos- 
pital will receive proposals for the materials 
and work required for the plumbing in the 
main building on the hospital premises in ac- 
cordance with plans and specifications pre- 
pared by Wm. Paul Gerh ird, C. E., as followe: 

Each proposal must be made in triplicate 
upon standard size paper, 8 X 10%, sealed and 
delivered to John Anderson, Secretary of the 
Board of Trustees of the Binghamton State 
Hospital, at his office, 100 Water street, Bing 
hamton, N.Y., onor before Il a. m., Jan, 3, 1896, 
endorsed, ‘“‘Proposed for the materials and 
work required for the plumbing in the main 
building of the Binghamton State Hospital.” 
Each proposal must be accompanied by bonds 
of two sureties, residents of the State of New 
York, each in the sum of $5,000. Said sureties 
are to guarantee that the bidder will executea 
contract in case the work should be awarded 
to him and also that he shall perform the same 
faithfuily. 

Plans and specifications may be seen and in- 
formation obtained at the office of Wm. Pau! 


*| Gerhard, C. E., Consulting Engineer for Sani- 


tary Works, No. 36 Union Square, East, New 
York City, or at the Binghamton State Hos- 
pital, Binghamton, N. Y. 

The Board of Trustees reserves the right to 
reject any or all bids, as they may deem advisa- 
ble in the interests of the State. 

ALEXANDER CUMMING, 
Chairman. 
Binghamton, N. Y., Dec. 19, 1895. 52-1t 





cRRasuey | DEPARTMENT, Omics nee 
vising Arc . ©, Dec 
1895.—Sealed ~ pe received at this 


and 
for the interior fiuish, iron 


five dollars. The ht is reserved to reject 
any or all to waive. any defect or 
ty in any bid, sh it be dee med in 

the interest of the Government to do so, All 
ved after the time stated for 

ing will be returned to the bidders. 

m in en sealed 

and marked, “ for the finish, 
us Cae YS at 








Sapertnn 0 ene. Ceca een ont. | se oft all yom hg oe 41 
~ s CUED, always ce: Havemeyer Building, Room 411, 
FORM ae RELIABLE, unalterable in . 
\ 26 Cortiandt Street, New York 


PITTSBURGH TERRA COTTA LUMBER CO. 


7 EPR POROUS TERRA COTTA OR HARD TILE 
— Powiaglagle? 


FIRE PROOFING 


Furnished and Constructed in all Parts of the United States. 


500 BEDFORD AVENUE, - PITTSBURGH, PA, 
EASTERN OFFICE: POSTAL TELEGRAPH SLOG. NEW YORK. 


MUNICIPALITIES | sco es ace cnn 


609-613 Chicago Stock Exchange, CHICAGO. 
Having Contracts to Let should address 





SPECIALTIES: Sewers, Water-Works, Paving 
Railroaus, Fills, Excavating and Masonry. 


ENGINEERS ... 
MANUFAGTURERS. 
WATER-WORKS.. and Smokeless Furnace. 
SUPERINTENDENTS \ wriccr cin. 


The Engineering 


Improvement Co., 
1239-1240, Monadnock 
CHICACO. 


ARTHUR KIRK & SON 
EXPLOSIVES 22s 


Breakers, Safety Fuses, Elec- 
tric Batteries, Miners’ Squibs. 





Should address us for informa- 
tion regarding the 


Thomas Fuel Economizer 


and all others Steam Users . . 








CAST IRON OR STEEL PIPE. 

Tenders will be received, by registered post 
only, addressed to the City Engineer, Toronto, 
up to 11 o'clock a. m. of Saturday, the 15th of 
February, 1896, for the supply and delivery of 
2,350 ft. of steel or cast-iron pipe, 6 ft. in 
diameter, with the necessary flexible joints. 

Specifications and plans may be seen at the 
office ef the City Engineer, Toronto, on and 
after Wednesday, the I1th inst. 

A deposit in the form of a marked cheque, 
payable to the order of the City Treasurer, for 
the sum of 2% per cent.on the value of the 
work tendered for. must accompany each and 
every tender, otherwise they will not be enter- 
tained. 

Tenders must bear the bona fide signatures 
of the contractor and his sureties or they will 
be ruled out as informai. 

Lowest or any tender not necessarily ac- 


PUMPING ENGINES FOR SALE. fC 


WATER-WORKS SUPPLIES. 
ENGINEERS’ OFFICR, 
WaATKK I) KPARTMENT, 
BaLTImorg, Md., Dec. 24, 1895. 


Sealed proposals, addressed to the Baltimore 
Water Board, City Hall, Baltimore, Md., will 
be received up to 12 o'clock m., Jan. 6, 1896, for 
the following material for the year 1896: 

About 2,600 tons of cast-iron pipe, from 1% to 
12 ins. indiameter; cast-iron pipe fittings, brass 
stops and ferrules, and special brass and iron 
castings, all from manufacturers only. 

Also for 15 tons of Omaha pig lead, for jute 
packing and cypress lumber. 

Specifications can be seen at this office. 

The Board reserves the right to reject any or 
all bids. 

By order of the Water Board. 

WM. L. KENLY, 
52-1t Acting Chief Engineer. 





DANIEL LAMB, 
Chairman Committee on Works. 
Toronto, Ont., Dec. 3, 1895. 50-5t. © o w. 


Owing to the fact that the City of Syracuse 
has constructed a gravity system of water- 
works they offer for sale: 

Two compound duplex condensing Dean en_ 
gines, each 3,000,000 gallons capacity under 
head of 150 feet. 

High pressure cylinder, 16 ins. diameter. 
Low pressure cylinder, 30 “ = 
Pump cylinder, zz se 
Stroke, } 

They are fitted with independent condensers 
and air-purops, steam, water and vacuum 
gage, and everything pertaining to that class 
ofengine. They are steam jacketed. The cyl- 
inders are all covered with hair felt and 
lagged well with best walnut lagging. Have 
been used as auxiliary engines for 10 years, 
and are in good condition. 

Also two large Centrifugal Pumps, 10-inch 
outlet, capacity about 4,000,000 gallons each’ 
Were used two months. For further informa- 
tion apply to W. R. HILL, Ch. Engr. and Supt., 
Syracuse, N. Y. 52-4t 





PUMPING STATION. 


OFFICE BOARD COMMISSIONERS, ) 
OKLEANS Levee District, Ma-! 
SONIC BUILDING, NEW ORLEANS, ( 
La., Dec. 24, 1896. } 

Sealed proposals will be received at the office 
of this Board up to Tuesday, Feb. lil, 
1896, at 1 p: m., for the erection of a pumping 
station, including machinery, foundations, 
buildings, etc., in conformity with plans and 
specifications in this office. 

All bidders must deposit $1,000 in currency 
or certified check at the time of making bid, 
to insure signing of contract. 

The board reserves the right to reject any 
and all bids. Other information as to location 
and character of work and terms of payment, 


tained at the office of the Board. 
FELIX J. DREYFOUS, President, 
FRANK MARQUEZ, Secretary. 





For Other Proposals See Page MN.! sete 


as also blank forms of proposals may be ob- 
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Stick a Pin in This. 


When you are ready to buy a 
sewing machine, your interests 
will be best served by selecting 


THE WORLD RENOWNED WHITE. 





You get a machine that is 
Elegant in Finish, 
Beautiful in Design, 
Durable, Light Running, 
A Ready Worker, and 


The Best All- ‘Around sewer Made. 


ae 





We want active Sealant where we are 
not represented. 


Address, for Liberal Terms, 


WHITE SEWING MACHINE CO., 
CLEVELAND, OHIO. 


For Sale by 


WHITE SEWING MACHINE CO., 
22 Union Square, New York City. 


$8 76 to ATLANTA, CA., and 
Return, 

The Southern Railway, Piedmont Air Line, 
Eastern Office, 271 Broad way, announces a rate 
of $8.75, Wa‘hington to Atlanta and return. 
Tickets on sale Dec. 19 to 25 inclusive, 
good to return within five days. In addition to 
this low rate another rate of $14 is named. 
Tickets on sale Tuesday, Dec. 17, and aaily 
from Dec. 19 to 28 inclusive, good to return 
10 days. This low rate is given so that the 
rate is in reach of everyone to attend the Cot- 
ton States and International FE xposition. 


Advertise Contract Work 
ont 


Engineering News. 











WATER-WORKS, POMONA, CAL. 
Orricg oF THe City fig oe 
Pomona, Cal., Dec. 

Sealed proposals on a cash art ll 
ceived by the Board of Trustees of the City of 
Pomona, California, up to 7 o’clock p m., of 
the 2ist day of January. 1896, for furnishing 
the materials and constructing a system of 
water-works for said city of Pomona. 

There will be required approximately about: 

61€ tons of 16-in. cast-iron pipe. 

A “ 3 12 7 “ ae ee 

316 “ ty 8 ae a7 oe 7 

329 ” -“ 6 Ad i “ is 

10 tons of special castings. 

53 fire hydrants, and the following valves: 

1 16-in. 
tu" 

uae 

266" 

7” 4° 

35,664 ft. of No. 16, 4-in. single riveted steel 
pipe. 

16 miles trenching and back filliog. 

1,000 ft. of 3-in. wrought-iron pipe 

Bids will be received for furnishing any or 
all of the above materials, or for constructing 
the works complete, or for any part of the 
work, all material to be delivered f. 0. b., Po- 
mona. 

Plans may be seen and specifications and 


form of contract and blank form of proposals: 


procured from the City Clerk or City Engi- 
neer. All bids must be accompanied by a cer- 
tified check payable tothe order of the City 
Clerk for an amount equal to 5 per cent. 
of the amount of the bid. The Board reserves 
the right to reject any or all bids, All bids 
must be endorsed “Proposals for water- 
works,”’ and addressed to 
51-4t J. R. GARTHSIDE, City Clerk. 


STREET SWEEPE WANTED. 
Riversipe, Cal., Dec. 10, 1895. 
Notice is hereby given that sealed p'oposals 
will be received by the City Clerk of the city of 
Riverside, California, up to 2o’clock p. m. of 
Tuesday, Jan. 7, 1896, and opened immediately 
thereafter for the furnishing of a street sweeper 
of modern construction, and the delivery of the 
same, f. o. b. cars, at Riverside. Bidders will 
furnish their own specifications and circulars 
descriptive of the machine offered. The right 
to reject any or all bids is reserved. 
W. W. PHELPS, City Clerk. 
JAMES W. JOHNSON, 
City Engineer. 51-2t. 


PROPOSALS FOR THE CONSTRUCTION 
OF A SEWER-—OFFICE OF THE COMMIS- 
SIONERS OF THE DISfRICT OF COLUM- 
BIA, WASHINGTON, D. C., Dec. I, 1895.— 
Sealed proposals will be 1eceived at this office 
until 12 o’clock m., Saturday, Jan. 25, 1896, for 
constructing a main intercepting sewer from 
near the intersection of P street and Florida 
avenue to near the intersection of Twenty- 
fifth and Water streets northwest, with lateral 
branches on M and Twenty-seventh streets. 
Blank forms of proposals and specifications 
may be obtained att office upon application 
therefor, together with all necessary informa- 
tion, and galy. bids upon these forms will be 
consi¢ ered he right is reserved to reject anv 
and all bids or parts of bids. J. W. ROSs, 
GKORGE TRU BSDPLL, CHAS. F. POWELL, 
Commissioners, D 51-6 


RHOADS-WILLIAMS AUTOMATIC siPHon 


oes WITHOUT MOVABLE PARTS. . 


Our Siphons are 
Guaranteed 
to Work 
Perfectly. 
=> 


Send to us for 
Catalogue and 
Prices. 





Operates with Water: 
Drop by Drop. 


FLUSH TANK COMPANY 


173 LAKE ST., CHICAGO, Formerly Richmond, Ind. 


For Flushing 
SEWERS 
Use Them, 


And Make Your 
Sewerage System 
Perfect. 





ASPHALT PAVING. 


Sealed proposals will be received by the 
Board of Public Works of the city of Niagara 
Falls, N. Y., up to 8 o’clock p. m Friday» 
Jan. 10, 1896, for paving a portion of Main 
street, in the second ward, and a portion 
of Ontario avenue, in the fourth ward, with 
sheet asphalt. 


The total area to be paved is approximately 
19,300 sq, yds., to be divided into three con- 
tracts, as follows : 


Contract No. 6, 5,880 sq. yds.; No. 7, 3,220 sq. 
yds.; No. 8, 10,200 sq. yds. 

Plans and specifications may be seen at the 
office of the City Engineer, 52 Gluck Building 

Bids will not be received unless made out on 
printed blanks, enclosed in printed envelopes 
furnished by the City Engineer, or if at al 
informal, 


A certified check on a bank in good standing, 
payable to the City of Niagara Falls, without 
conditions, shall accompany each and every 
proposal in amounts as follows : Contract No, 
6, $1,800; No. 7, $1,C00; No. 8, $3,200. 


The checks of the bidder or bidders to whom 
the contracts are awarded will be forfeited to 
the City of Niagara Falls in case of his or their 
failure to enter into contract and to furnish 
satisfactory bonds within 10 days after same 
is awarded. 


The Board of Public Works :eserves the 
right to reject any or all bids in whole or in 
part, or to award the contracts separately to 
several bidders. 


“Dated Niagara Falls, N. Y*, December 2ist, 
1895. 

O. W. CUTLER, Mayor. 

A. SCHOELLKOPF, 

M. B. BUTLER, 

JOHN LENNON, 

J.C. MORGAN, 


Board of Public Works. 
S. F. ARKUSH, City Clerk. 


W. W. READ, City Eogineer. 52-2t 


DOUGLAS FIR recon Pine). — 


Extraordinary sizes and lengths, suitable for Bridge Work, Trestles, False Work, Travelers, etc. Also YELLOW PINE 


TIMBER. 


PROPOSALS FOR ERECTION OF VEY 
rial Hall, West Point, N. Y.—Oflice of 
Post Quartermaster, West Point, N. y 
Dec. 14, 1895.—Sealed proposals in trit licate 
will be received at this office until now) | Mon- 
day, January 13, 1895, for the construction of a 
Memoria! Hall. Plans can be seen ani forms 
and soecifications obtained at_this oftice or at 
the officeef Messrs. McKim, Mead & White, 
Architects, 160 Fifth avenue, New York ( ty. 
Toe right is reserved to reject any and all pro. 
nosals. J. B. BELLINGER, Captain and 4, 
Q. M., US. Army. 5l-3t 
Se 


NOTICE TO STOCKHOLDERS. 


The annual meeting of stockholders of The 
Engineering News Publishing Company wil! 
be held at the office of the company, Tribune 
Building, New York City, on Jan. 3, 1896, at 


12m. 
CHARLE3 WHITNEY BAKER, 
Secretary. 
New York, Dec. 17, 1895. 5L-2t 
<n scsiniliniene 
A Model Train New York & Florida 
Short Line Limited. 
Commencing Sunday, Jan. 5, and daily there- 
after the popular New York & Florida Sh ort 
Line Limited will be resumed between New 
York and St. Augustine, via Pennsy!vania, 
Southern, and Florida Central & Peninsular. 
leaving New York at 3:20 p.m. The train 
will be composed of Pullman’s latest Com part- 
ment Cars, Sleeping, Dining, first-class Coach 
and Smoking Cars, from New York to St 
Augustine. For grandeur and solid comfort 
there is nothing in the world that surpasses 
this train. he Compartment Car is a model 
of perfection.. ‘he entire train is most elabor- 
ately furnished, and the country through 
which the train travels is rich in magnificent 
scenery, and the one day which is consumed 
fae Asay can be spent most advantageously 
taking in the beauties of nature. The an- 
| mouncement of the new traip several years 
ago was one of the great achievements of the 
Southern Railway “Piedmont Air Line,” and 
the public are bighly grateful and have and 
will continue to show their appreciation to the 
evident satisfac.:ion of those instrumenta! in 
reducing the tine between New York and 
Fiorida to a minimum. Excursion ticke's 
south have been placed on sale at very low 
) rates, and those contemplating taking a trip 
to the Sunny Lands should call on or address 
R. D. Carpenter, General Agent. Alex. s. 
Thweatt, East rn Passenger Agent, 271 Broad- 
| way, New York. 


Immediate shipment from yard stock in Wilmington by rail or water. Correspondence solicited. 


z= Receivers of C. W. BUSH & SONS CO., Wilmington, Del. 


MILLER AUTO 


INTERMITTENT FLUSH TANKS. 


Simplest Siphon Made. 








NO MOVING PARTS; 
NO VALVES; 


NO SMALL TUBES TO CLOG OR CHOKE. 


We Guarantee Every Siphon to be Abso- 
lutely Reliable—no matter how 
small the stream may be. 





STANDARO DESIGH. 
PATENTED, 





for 


MATIC SIPHON 


EE in 


Flushing Street Sewers and 


Sub-Soil Irrigation. 





MostReliable Siphon Made. 


Received Highest Award at World’s Columbian 





Exposition, 1893, for 


SIMPLICITY OF CONSTRUCTION, 
EFFICIENCY and RELIABILI TY. 





Mi ANUFACTURED * 


PACIFIC FLUSH TANK CO, 


84 La Salle Street, CHICAGO. 
Write for Catalogue and Prices. 
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BOOK SALES DEPARTMENT. 


A TEXT-BOOK 


ow 6 eee fe 


Plain + Lettering. 
newly « SACOBY. 


Associate Professor of Civil Engineering in 
Cornell University. 


Oblong, 7 x 10% inches ; 82 pages text 
32 illustrations in text; 48 full-page 
plates; handsomely bound 
in cloth. 


PRICE, $3.00. 





Pamphlet containing 16 sample 
pages of text and plates 
sent on request. 


PUBLISHED AND FOR SALE BY 


THE ENGINEERING NEWS PUBLISHING CO. 


TRIBUNE BUILDING, 
NEW YORE. 





The Cleaning and 
Sewerage of Cities. 


By PROFESSOR BAUMEISTER, 
of CaRLSRUHE, GERMANY. 


Adapted from the German, with the author 
permission, by J. M. GOODELL. 


eee 


Second Edition (1895), revised and corrected, 
with an additional appendiz. 





The book omntaten 38 ve. and 222 illustra 
tiene, with an introduction by Rudolph Hering, 
Am. Soc. E., oak telezes to text and 
iketauaaak It is re the most com- 


a. Domestic innit 

—— Vanctee in Street Cleaning ard 
.. containing Dia- 
ulas and notes on 
Water Con- 

Flush Tenks, 


S2.50 


THE ENGINEERING NEWS PUBLISHING CO. 


Tribune Building, New York. 


GENERAL SPECIFICATIONS 


4: for Roofs and Iron 
Buildings. 

General Description, Loads, Unit Strains 
Lighting, Details of Construction, 
Painting, Erection. 

BY CHARLES EVAN FOWLER, 


4880. M. AM. 800. C. E. 
PRICE, 25 CENTS. 
FOR SALE BY 


Engineering News Publishing Company. 


Price, 





We have on sale at our 
1636 The Monadnock, a stock of 
publications comprising almost all 


ts Standard Books 


on Engineering and allied subjects. 
These may be examined at any time 
by engineers who can call at the 
office. It will probably be found 
convenient by 


Engineers in the West 


to send their orders direct to the 
Chicago office, where they will be 
promptly attended to. 


ENGINEERING NEWS PUBLISHING CO., 


The Monadnock, Tribune Building, 
CHICAGO. 





NEW YORK. 


Recent Books 


ee FOR ¢ e@ 


CIVIL ENGINEERS. 





OF 
Patton’s P tical T ti 
— | TECHRICAL ‘BOOKS 
Svo, cloth.......... is 56andagusaen $5.00 


Patton’s Treatise on Civil En- 
gineering. 


8vo, cloth...... Penraniedee ocdgecka Wee a 
Johnson’s Modern Framed BRIDGES AND STRUCTURAL 
Structures. « WORK. 
eer errr +++ $10.00 THEORY AND PRACTICE IN THE 
ted’ ESIGNING OF MODERN FRAMED 
Kiers s Sewage Dis} I. STRUCTURES. Johnson, Bryan, 
12mo, cloth...... ereees eveseseeess $1.25] Turneaure. Third edition, revised 


Wilson’s Manual of sateen 
Engineering. 


[Engineering Gontracts| 
Specltications, 


A Brief Synopsis of the Law of Contracts 


Illustrative Examples 
General and Technical Clauses 


Engineering Specifications 


Designed for the Use of Students, 
Engineers and Contractors. 


J. B. JOHNSON, C. E. 


Professor of Civil Engineering, Washington 
University, St. Louis, Mo ; Me 


420 Pages, 
PRICE, $4.00, POSTPAID. 


Sample pages will be sent on request. 


For Sale by the Engineering News 


and enlarged, 4to, cloth, $10.00. 
Chapter 


AND 


INCLUDING 


AND 


OF THE 


OF VARIOUS KINDS OF 












with Complete Index. 


——- 





CATALOGUE 


Publishing Company. 


Part I.—ANALYTICAL, 


Se ee ee enka vis $4.00 I. Definitions and Historical Review. 
Il. 1 -o of the Lawa of Equi- 
Foster’s Wooden Trestle she: meal Gee ee rentene. 
Bridges. IV. Bridge | Trusses with Uniform 
Second edition, revised and en- es Bridge "Frusses with | Wheel Loads. 
a mventional Methods of Treatin 
larged. 4to, cloth.............. $5.00 a train L is. am K 
bs Truss 
Merriman & Jacoby’s Bridge VIL. Beams (usiediae Oo Continuous Gir- 
Design. 1X. Catumes (including a New 
GA, GEMIER. 5 0 0 0 cassadchnnsse --+. $5.00 x ona. Stecet a. Rents 
. m bin rect ab nding 
Spailding’s pe oni Pave- as A maton, 
ments. ait Draw Bridges. 
i ntilever Bridges. 
BB, Cloth... ccocsccerecesesscccecs $2.00 XIV. Elastic Arch Brid 
ENGINEERING NEWS PUB. CO. XV. Deflection of Framed Structures 
a and Distribution of Stresses over 


SOME RULES wee 
for the guidance of XVI 
BOOK BUYERS. XvuL. 
—_—_—___—_—_—S XVIIL 
1m sending an order be sure to write name We. 


and address legibly. We receive many letters, 
otherwise well written, the signatures 
which cannot be read with any degree of cer- 
tainty. 


XXI. 
XXII. 


We do not send books on approval. ExT. 
We do not send books C. 0. D. It is as easy 
for the buyer to send the money for small bills xXxXvVv. 
with the order as to send it after receipt of iwu = 


books. At the same time we are saved the] xx vill. 

trouble and expense of keeping and collecting 
many small accounts, the postage alone on XXIX. 
which often amounts to more than our profit. 
Always state in your letter the amount of 
remittance and the manner in which it is 
made. 8 
Tue ENGINEERING News PUBLISHING Co., ” 
Tribune Building, New York. 





A. Jike Uso ef Soh, Sheet in Beton. 
Specifications 


Redundant Members. 
Part IL—STRUCTURAL. 


. Styles of eeeares and Deter- 
mining Condirti 


Design of Individual Truss Mem- 
Details of Joints and Connections. 
Plate Girders. 

? Complete Design of a Roof 

russ. 
The Complete Design of a Railway 
ge. 
The Complete Design of a Highway 


Bridge. 
The Detail a of a Howe Truss. 


eee ign of a Draw 
Elevated i Raswer Structures, 

Iron Tresties 
Euthetic 


Bridge Desian ing. 
iron and Steel Tall Building Con- 
struction. 
Iron and Steel Mill Building Con- 
struction. 


APPENDICES: 


for  nallwag 


Cc. ones, Inspection. 


A  TEXT-BOOK ON 


mber of the 7 J 
Institute of Civil Engineers; Member of WOODEN 


the American Society of Civil Kngineers; 
Member of the American Society of Me- 
chanical Engineers, etc. 


CONSTRUCTION 





ROOFS AND 
a. 
. Stresses in simple trusses. By 

Prat. Mansfield Merriman. Lehigh 
University. Third edition. 8 vo, 
cloth, $2.50. 

Part II. Graphic statics. 
tion. 8vo, cloth, $2.50 

Part Ill. Bridge design. By Prof. 
Mansfield Merriman, of Lehigh Uni- 
versity, and Prof. H.S. Jacoby, of 
Cornell University, with the co- 
operation of several prominent 
Bridge Engineers. One volume, oc- 
tavo cloth, with many illustrations 
and 18 folding plates, $5.00. 


Third edi 


TITLKES OF CHaprTeRs.—lI., History and 
Literature; IL, Principles of Economic De- 
sign; IIL: Tables and Standards; IV., De- 
sign of a Roof Truss; V., Design of a Pis ate 
Girder Bridge; VI., Design of a Pin Brid e; 
VII,, Design of a Riveted Bridge; VIII., 
Comparison of Class Room Designs: a. 
Bridge Lettings and Shop lrawings; X.., 
Bridge Shops and Buildings; Xl... Shop 
ae XIL.. Ballast Fioor Bridge on 

Y. Central R. R.; XILL. Half Through 
Skew Lattice Bridge on Norfolk & West- 
ern R. R.; XIV., Pony Truss Lattice 
Bridge on Missouri, Kansas & Texas Rail- 
way; XV. » Through Pin Bridge by Union 
Bridge C o.: X VL, Through Pin Bridge by 
Pencoyd Bridge ‘and Construction Co. : 
XVII., Deck ew. Pin Bridge by Pheenix 
Bridge Co.; XVIII., Elevated Railway 
Strucrures;. X1X., Highway Bridge Con- 
struction and Erection. 


TRESTLE BRIDGES. By 
W. C., Foster. 4to, 38 plates, $5.00. 


An excellent and practical treatise upon 
an important subject. 


THE STRAINS IN FRAMED STRUC- 


TURES. With numerous practical 
applications to Cranes, Bridge, Roof 
and Suspension Trusses, Braced Arches, 
Pivot and Draw Spans, Continuous 
Girders, including a complete treat- 
ment of the Cantilever, etc.; also, De- 
termination of Dime nsions. and De- 
signing of Details, Specifications and 
Contracts, Complete Designs . and 
Working Drawings. By A. J. Du 
Bois. Illustrated with hundreds of 
cuts and 35 full-puge and 14 folding 
plates. Ninth edition. 1 vol. 4to, 
cloth, $10.00. 


MECHANICS OF THE GIRDER. A 


Treatise on Bridges and Roofs, in 
which the necessary and sufficient 
weight of the structure is calculated, 
not assumed, and the number of 
Panels and height of Girder that ren- 
der the Bridge weight least for a given 
Span, Live Load and Wind Pressure 
are determined. By John D. Crehore, 
C. E. Illustrated by over 100 engrav- 
ings, with tables, etc. 8vo, cloth. $5.00. 


THEORY OF CONTINUOUS GIRDERS, 


containing general formulas for gird- 
ers having a variable cross-section, as 
well as numerous formulas for special 
cases. By Prof. M.A. Howe. $1.25. 


AMERICAN RAILROAD BRIDGES. 


By Theo. 
$2.00. 
BRACING with its application to 
Bridges and other structures of Wood 

orlron. By R. H. Bow. $1.50. 

OF IRON HIGH- 
WAY BRIDGES. By A. P. Boller, 
C. E. 4th edition. $2.00. 

CONTINUOUS REVOLVING DRAW- 
BRIDGES. The Principles of their 
Construction and Calculation of the 
Strains on them. By Clemens Herschel. 
$1.50. 


Cooper. 18 folding plates. 


DESIGNING OF ORDINARY IRON 
HIGHWAY BRIDGES. By J. A. L. 
Waddell. 5th edition. $4.00. 

GRAPHICAL METHOD FOR SWING 
BRIDGES. By B. F. La Rue. Boards. 


50c. 

ARCHITECTURAL ENGINEERING. 
With Special Reference to High Build- 
ing Constiuction. By Joseph Kendall 
Freitag. New York. 1895. 8vo, 2% 
pages. $2.50. 


An excellent new treatise on the design 
and details of high building construction. 


THEORY OF THE CONSTRUCTION 
OF BRIDGES AND ROOFS, By Prof. 


de Volson Wood, 7th edition. $2.00. 
LIVE LOADS FOR RAILWAY 
BRIDGES. By J. A. L. Waddell. 
Paper. 25c. 

MAXIMUM STRESSES IN FRAMED 


BRIDGES. By W. Cain, ©. E. 
STRENGTH OF MATERIALS. By W. 
Kent, C. E, 2d edition. Boards, 50c. 





















































































































































































































































WANTS. 


* Situations Open,’ or “ Miscellaneous,”’ 4 
cents per word per insertion for one or two 
imes ; for 3 times or more 1% cents per word 
ter insertion ; each number, whether of one or 
nore figures, counted as one word. Payment 
tnvariably in advance ; no “till forbia" cards 
allowed ; copy of paper containing card, 15 
cents additional. 





SITUATIONS WANTED 


RECENT GRADUATE of School of Technol- 
oxy wishes position with Iron Construction 
Company, or with Architect or Consulting 
Engineer. Address “R. E.” care Engineer- 
ing News, 48 6¢ 











ENGINEER, now for three years chief en- 
ineer elevated road, wants ition, New 
ork or East, Experienced iron designer 

and maintenance engineer. 
salary for opening. “E. K.,” Engineering 
News, Chicago. ; 50-3t 





WANTED.— Position by an experienced drafts 
man; seven years in electric railroads and 
structural ironwork. ‘“ M. N,,” 
Engineering News. 


care of 





and outside, answer. Salary $2,000. “H. 
A. E ,.” Engineering News. 50-5t 





WANTED.—Position by civil engineer, 12 
ears’ experience. Reports on proposed 
ines and location, a specialty; best of ref- 

erences. Address ‘'X,” care Engineering 
News. 50-it. 


A JUN. AM. 80C, C, E., with Pennsylvania 
railroad nearly two years, surveys and 
constraction; now with general contrac- 





tors over two years; work just completed, 
sewers (open cut, tunnel, piles). ridge 
masonry, arches, ironwork 


Pete Ref- 
erences,’ Address ‘* PHILADELPRIA,’ 
care Engineering News. 50-9t 





WANTED—Permanent position by graduate 
civil engineer. Seven years’ experience 
on bridges and structural iron-work as 
drafteman and designer. Present engage- 
ment terminates Jan.1, Address “sUM- 
NER," care maginoering News, Monad- 

icago. 50 3t. 


INSTRUMENT MAN, 21, GRADUATE 
WESTTOWN, 2 years’ experience in Rail- 


nock Building, 





road work, both office and field, desires 
situation. Quick and accurate in hand- 
ling instruments. West of references. AL- 
GERNON R. CHEYNEY, 619 N, 44th St., 
Philadelphia. 5 


1-3t 








SITUATIONS 


») 

i 

OPE! 
For rates see head of first column. 

News cannot be responsible for what is 

in advertisements under this head. Ageiconss 

must themselves investigate the responsibility of the ad- 








WANTED—A foreman for the machine foun- 
dry of a large manufacturing company. 
Musi be capable of handling sand and loam 
work, Address, stating age and 
ence, P. O. Box 175, Cincinnati, O, 48- t 


CIVIL ENGINEER, GRADUATE SCHOOL 
of Mines, five years’ practical experience in 
railroad and bridge work, desires position 
with engineer or contractor in or near New 
York, or to act as Eastern representative 
of a Western firm. Best of references. 





gineering News. 





MISCELLANEOUS. 


Four rates eee head of first column. 


| 





i. B. HEDGES, Arrowhead Reservoir 
Company, San Bernardino, Cal., will 
pay 25 cents per copy for one each of in- 
dexes to Vol. 18 and 24and No. 1 of Vol. 
24, Engineering News. 50-3 





CONTRACTORS,.—Bookkeeper and General 
Office Assistant.— Position desired by 
yourg man with contracting or engineer- 
ing firm. Recommended by firms of high- 
est reputation ia New York.- Address 
“COMPETENT,” care of Engineering News, 
New York. 52-2t. 





W ANTED-—To rent or purchase, steam shovel, 
30 care and locomotive. Address, giv 
description of plant and where located, 
“Contractor,” care Engineering News, 52-3t 





WANTED.— Marion steam shovel (locomotive) 
and 50 steam shovel cars. PENNKLL 
O’HERN, Yonkers, N. Y. 51-2t. 


e 





MARTIN RAPP, County Surveyor, Van- 
couver, Wash., has unbound volumes 
ot Engineering News, 1881, to date, in ex- 
cellent condition (excepting Vol. XI.. in- 
complete), which he willsellcheap. Address 
him direct. 50-3t 





THEODORE KANDLER, Civil Engineer, 134 
Van Buren St., Chicago, wants to represent 
Eastern firms. 47-12t. 





WILL PAY t5 CENTS each for Engineering 
News, Nos. 1 and 10, Jan.3 and March 7, 
1895, received in good condition at this 
office. Address “BACK NUMBER,” care 
Engineering News, Tribune Building, New 
York City. 38-t 


Rates under the heads “Situations Wanted, 


ARCHITECTS desiring young ergineer to 
take charge of steel construction, office 


able a Dealer for ao ge ge 
or wi sent ti , after receipt o 
ersigned. 






meieey. 


“ Undisplayed” cards (type like that under 
“ Situations Wanted’) will be inserted under 
this head at the rate of 2 cents per word per 
insertion for one or more times ; the minimum 





“ till forbid " advertisements will be allowed. 
Special contracts will be made for advertis-ug 
by the year and for “ display” cards. 
NS 
FOR SALE.— Bound Volumes of the Engineer- 
ing News for the years 1992, six months 
e.ch, and 1890, July to December. The 
books are in excellent condition and are for 
sale at $3.00 per volume, and expressage. 
Address “W.,"’ Box 275, ve 
-2t 


(serene 

FOR SALE,—The instruments, data and good 
will of established engineering business in 
a city of 25,000 inhabitants, within 100 miles 
of New York. Full information as to cash 
price, yearly income and prospects given 
upon application. Address “ FOK SALE,” 
care Engineering News. 52-1t 


Rock Drills for Sale, 


Three Rand, No. 5. 
Two Ingersoll, size H. 
All in good condition, Apply to 


J. A. LOWE, 
tf 210 Fulton St., New York. 


SECOND-HAND RAILS FOR SALE. 


3,000 Tons original 63-lb. T steel; 1,500 Ton 
original 60-lb. T stee!; 1,200 Tons original 56-ib. 
T steel; 700 Tons segue! 50-lb. T steel; 1,400 

steel; 300 To 


ns 35-ib. T 
steel ; 3,700 Tons 30-lb. T steel; 600 Tons 30-Ib. 


T iron; 500 Tons 20-1b. T steel; 400 Tons 25-lb. 
T steel; 150 Tons 16 Ib. T steel. 
All sizes of Street Girder and Tram Rails. 
All above I have positively for sale, and se- 
lected, and but little worn. In lots to suit 
buyers. Will purchase a: y size relayers. 


JOSEPH JEWKES, 


Railway Equipment, Pittsburg, Pa. 


RELAYING RAILS, 


FOR SALE 


(in lots to suit) about 600 tons se- 
lected Relaying Steel T Rails about 
65 lb. per yard of modern section 
with angle splice bars, delivery 
Pittsburgh or points in Ohio. Im- 
mediate shipment if necessary. 











« « APPLY... 


HYDE BROTHERS & CO. 


lewis Block, Pittsburgh, Pa. 


FOR SALE. 


ae following selected second-hand Steel T 
8: 





| tons of 60's for Eastern N.Y. delivery. 


Western 
60 86“ 25-b. for Baltimore delivery. 
WE WANT TO BUY rails in good con- 
dition to re-lay. 


ROBINSON & ORR, 
No. 419 Wood St., Pittsburg. 


S TE A ENGINEERING 


Explained by 
K. Spangenberg, C. E. 
More than 2,000 questions with argued 
answers and over 500 illustrations, 
as wellas his Arithmetic, Algebra, plane 
and solid Geometry, are sold by every Reli- 
45 cents per volume, 





by the und tus of 32 pages 
sent free on application. Laborers’? In- 
struction Pub. Co., St. Louis, Mo. 





ST. LOUIS ENGINEERS’ ACADEMY, 


314 N. 3d St. Day and Night Classes. 
Steam, Mechanical, Electrical, Mining, Sani- 
tary and Civil neering; Surveying, 
Architecture, Chemistry, Mathema 
oa. ae ee ee oe a 
Modern nguages y competen 
ona i Tuition fee less than 
10 cents per hour. 
E. SPANG 


us on application. 
BERG, ent. 
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FOR SALE. 


8 Steam Shovels. 

7 Locomotives, 
27 Cars. 
11 Hoisting Engines. 
27 Steam and Cent: .tugal Pumps. 
Plows, Scrapers, Tubs and Derricks. 


Complete Contractor’s Outfits on hand. 
THOMAS CARLIN’S SONS, 


Allegheny, Pa. 





TEE 


ONTRACTS 


WHERE TO FIND THEM. 


Engineering News. 


Single Copies, 15 Cents. All Newsdealers, 


There is absolutely no other 
method known on earth so 
quick in action, so fruitful in 
results, so satisfactory to 
everybody in such a case, as an ad- 
vertisement in ENGINEERING NEws. 


e of city, town, 

ICials suit cece 

ship, drainage 

district, or any 

other municipal emenieaton will find it 

the CHEAPEST and most PROFITABLE 

medium for advertising their public 

works; city engineers, contractors, and 

everybody who has any interest in 

Public works promotion, planning 

or construction will find it a invest- 
ment to be on its subscription list. 

Standard Engineering Publications 

for Bale, 
——ADDREss— 


THE ENGINEERING NEWS PUBLISHING COMPANY, 
Tribune Building, NEW YORK. 
IE HE 








Le: 


Comping Machine ty bontractors' Jocks 


Axcavating Machinuy 












—_—. 


FOR SALE-Second H a: 


6in,, 8 in., 12 in. Centrifugal Ds 
Rubber Suction Hose. —. 
Pulsometers. 

Steam Pumps. 


8 x 10 Stand. Gage Locomoti 
3,000 ft. 36 in. Pipe, ¥, in. thick 


MARVIN BRICGs, 
12 Broadway, New vc.-. 
Le 
Osborne’s Working Plans of 
Railway and Highway Struc- 
tures in Masonry. 
DIMENSIONS, QUANTITIES AND (037 
PRICE, $5.00. 


R. 86. OSBORNE «& son 
Wrinut St., Philadeiphia, Pa. 





ENGINECRING ® 
Bridge, Hydraulic, Municipal, Civil, ete. F)--. 


tricity, Architectural and Mechanical Draw 
Mining, Plumbing, English Branches, evc, 


TAUGHT BY MAIL. 


Twenty-seven courses of study. Reference andj 
testimonials furnished. Send for free circular, 
State subject you wish to study. 
The International Correspondence 
SCHANTON. Pan? (hols, 












Estas.isven 1890 QBO8R6 
A SURE WAY ‘ici: § 
kind at any time, is through the ° 
Engineering Employment Bureau, $ 
Syracuse, N.Y. 
Ask us to put you in communication. 


eee 








FIBA YS Bul. iG 


th Leage Ltt 


and Lugylits, 


dend fou my Mak f duand hand Aacheniny, manurg yous wards . 


INDICATING and RECORDING GAUGES 


(Electrical or Mechanical.) 


Any Distance or Direct Acting. For Water, Tides, Sewerage, 
Gas, Gas Holders. Mains, Reservoirs, Tanks, Standpipes, 
Water Pipes, Kilns, Pressure, Temperature, Etc., Etc. 


Height of Water in Standpipes. . . .« 








Transmitter. 


By Pressure Below the Frost Line. 


Manufacturea by F, J. DIBBLE, Peabody, Mass. 


NATIONAL ELASTIC NUT CO. 


Foot of Russell Ave., Milwaukee, Wis. 


eee 


AKE Track Bolts fitted with Elas- 
tic Nuts. They never work loose, 
require no washer. Also H 


Rivets, etc. 


MININC, 
CRANE, 


BLOCK 
AND 


STEEL 
CHAINS. 


SIMPLICITY, 


ot-pressed 
Nuts. All ‘kinds of ;Bolts, Washers, 


IRON CITY CHAIN WORKS, 
JAS. McKAY & CO.., PITTSBURG, FA. 


MANUFACTURERS OF 


HIGH GRADE TESTED CHAINS. 


All chain proved on a Tinius Oisen & Co.'s Hydraulic 
Testing Machine before shipping. Write for 


rices. 


EFFICIENCY, ECONOMY. 


The Young Gravity Lock Nut. 


PATENTED. 


The Brownley Injector. 


TROLLEY POLES and BRACKETS 


All Railway Supplies. 


For Information Address 


THE YOUNG LOCK NUT CO. 


150 Broadway New ‘York:Cit 
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\62 C TRAY Sa ena 


Burr K,. Frevp, Vice-Pres't. 
POWER “C LA 


F. L. Witcox, Treasurer. 


. 
I, 


\ 


-| 7PUMPS |] Tue BERLIN 
2B The Goulds Manufacturing Co., =S=>> 


) 


J 


Works and Main Ofices: Seneca Falls, N. Y., U.S.A. 
WAREROOMS: 16 Murray Street, New York. 


NY 





General Branches and Agencies: 


Tux Govip Company, 22 N. Canal St., Chicago, [ll.—New 


Y/ aN 


Some Recent Publications 


IDGE CO. 


a 


IRON BR 


Fuel Goes Further or | 
wee JOHN WILEY & SONS,| <A YB 
RELIANCE SAFETY 53 East Tenth Street, New York. ’ ! is ie at ; iv Beas 


WATER COLUMNS An Elementary Treatise on Heating 
and Ventilating of Buildings. 


i 


if 


ARE USED. 





Thee seid be ie By Prof. Rotua C. CARPENTER, Cornell Uni- aS — = z ee camatiitiiaatle =i , 
clu n a er ta “ee. ———— = 
specifications in the versity. 8vo, cloth, $3.00. oe t= a 2 _— = 


interest i} of |A Treatise on Hydraulics. 
ome tes Cunalneens By Prof. Henry T. Bovey, McGill Univer- 
sity, Montreal. 8vo, cloth, $4.00. 
Only Award atthe 
a ae tee Descriptive Geometry. 
Sent em satisfac. | By Prof.C, W. McCorD, Stevens Institute. 
tion. 8vo, cloth, $3.00. 


THE acting GAUGE co., The Elementary Principles of Me- 


. Govind @ chanics. 
69 to 89 East Prospect St. ——- By A. Jay Do Bots, Three volumes, 8vo, 


cloth. Vol.1. Kinematics. $3.50. Vol. LI. 







ah gee Le a 
SUSPENSION BRIDGE AT AUSABLEF, N. Y. 


_————esee Oe 


The above illustration is taken direct from a photograph of an Iron Suspension Bridge de- 
signed and built by us between Chesterfield and Ausable, N. Y., consisting 
of one span of 240 ft., center to center of towers. 








Statics. $4.00. Vol. IIL Kinetics. $3.50. AT © 
ELECTRIGAL, YATE RY eee Lecture Notes on Theoretical Chem- p 
tae ge istry. 
STEAN, se \ By Dr, F. G. WICHMANN, School of Mines, 
BRIDGES, Columbia College. Second edition, revised 
ROOFS, and enlarged. 12mo, cloth, $3.00. 
and [RON Car Lubrication. 
Second edition. Entirely rewritten by W. rm 
STRUCTURES, E. Hall. 12mo, cloth, $1.00. ‘ie 
SURVEYING Problems in the Use and Adjustment ! 
AND of Engineering Instruments. Wy 
ROADS. By W. L. WEBB. 16mo, morocco, $1.00. =— 
MECHANICAL, A Manual of Lithology. 
HYDRAULIC By Prof. E. H. Wiii1aMs, Lehigh Univer- 
? sity. 8vo, cloth, $3.00. 
ADVANCED —_—_—_—___—— La 
MATHEMATICS Descriptive Circulars mailed on BEA ER ——— Ss 
application. = = de 





EXTERIOR VIEW OF TRUSS SHOP AT EAST BERLIN, CONN. 


The Curtis Patent 
Return Steam Trap 


will return all condensation back to boiler, 
and will operate equally well in connection 
with reduced pressure or exhaust steam. 


Its general use during the past 10 years 
is best proof of its superior qualities. 
Manufactured by the 
D’ESTE & SEELEY CO., 2? *g33 Haysrnitt st 


NEW YORK: 109 Liberty St. 
CHICAGO: 215 Lake St. 





COSTS LITTLE T0 BUY, LESS T0 RUN and NOTHING TO KEEP. 


THE SHIPMAN _.m@ 


Automatic + Steam « Engine, 


1-24-6-8 HORSE POWER. 


burns Natural Gas, Kerosene, Ete. ANY ONE CAN RUN IT. 
Write for Catalogues and Full Particulars. 















THE SHIPMAN ENGINE CO., “Boston wase” 


The above illustration is taken direct from a photograph, and shows an exterior view of our 
Truss Shop or Main Building at East Berlin,Conn. This building is 80 ft. in width by 400 
ft. in lengib, constructed entirely of lron and Glass, the Roof being covered with 
our Patent Anti-Condensation Corrugated Iron Roof Covering. The build- 
ing is absolutely fireproof, for the reason that there is nothing about 
the conetruction to take fire. The interior is lighted by con- 
tinuous glass on the sides and also by skylight in the roof. 


Engineers, Architects and 


Builders of Iron and Steel Structures. 


Office and Works: EAST BERLIN, CONN. 


s 
; 
: 
' 
; 
i 
! 
: 
' 
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ROBERTS’ PATENT STEAM TRACK-LAYER 


READ WHAT P. P. SHELBY, VICE-PRESIDENT AND GENERAL MANAGER COAST LINES, GREAT NORTHERN 
RAILWAY, SAYS ABOUT IT: 


XXIV 











Seattle, Wash., May 7, 1894. 
Roberts’ Steam Track-Layer Co., City: 

Gentiemen—Your breoklaying machine which we used onthe Great Northernline from Everett east worked in 
satisfactory manner. aa’ tound the machine ay ready for work and did not haveadelay or breakdown throughout the 
entire work. | can say from actual exverience that your machine will lay track, fully tied, bolted, spiked and linea, at a cost 
of ($*) per mile, conditions being favorable. 

i recommend your tracklayer to any one having track to lay, with the assurance that it will do the work to his entire satis- 
faction. Yours vie P. P. SHELBY. 

* This price will be furnished confidentially to parties who think of using a machine. 


WRITH FOR CATALOGUE AND TERMS. 


an entirely 


~ _ 


ROBERTS’ STEAM TRACK -LAYER COMPANY, 
522 Seattle National Bank Building, Seattle, Wash. 183 World Building, New York. 42 Market St., San Francisco, Cal, 


USED ON THE: Great Northern Ratlway (Pacific Extension); Union Pacific Batlroad; Northern Pacific Railroad; Gila Valley, Globe & Northern 
Rallroad ; Seattle, Lake Shore & Eastern ; Seattle & Northern Railroad ; Seattle & Montana Railroad; Utah & Northern Railroad; Washington Centra} 
Ratiroad ; Chehalis & South Bend BRaltlroad ; Puget Sound & Grays Harbor Baliroad ; Nelson & Ft. Shepard Railroad. 


PATENT CHILLED POINT PILE SHOES, WITH WROUCHT IRON sTRaps. 





Patterns “G” and “H” for Round or Square Piles. 













The only shoe of any real, practical use. They insure a 
Saving of Piles. Labor of Driving, and certainty of solid, 
uniform foundation. 





é 


Ryan-McDonald 
Mfg. Co. 9 


MANUFACTURERS OF 
Dump Cars, Flat Cars, Light Locomo- 
tives, Hoisting ENGINES, Horse- 
Power Drums, Derrick ee 
Winches, Boilers, Etc. : 


SEND FOR CATALOGUE. 


Large 
but 


No Small 
Contracts 


For Dredging 
E/ | and Filling 

taken in any 
ow*| part of the 
world. 














: A 


a _ 





tay 


— 











~~ 


H 
T petual inja unctions ~~ been granted against the Atlas, Angell, Lynch, Chaquette, 
Hercules and Von Schmidt Dredges. 





Bowers’ System of Dredging and Filling. 
K validity of my patents has been established by decrees of the U. S. Courts, and per 




















Suits are now pending against the San Francisco Bridge Co., the New York Dredging. 
Co., the American Hydraulic Dredging Co., Lindon W. Bates and others. 
A LL persons are cautioned against making, using, buying or selling infringing machines, as 





I shall protect my rights to the full extent of the law. 
¥ A. B. BOWERS, President Bowers Pacific Dredging Co., 
Palace Hotel, San Francisco, Cal. 


©. W. HUNT COMPANY, 


45 BROADWAY, NEW YORK, 
ENGINEERS AND BUILDERS OF 
HOISTING AND CONVEYING 
MACHINERY 


For Moving All Kinds of Materalsn STE AM POWER STATIONS, 
FACTORIES, GAS COMPANIES’ COAL YARDS, Etc. 



























































CORRESPONDENCE SOLICITED. 




















STEAM SHOVELS 
DREDGING MACHINES 
GOLD SAVING MACHINERY 
WRECKING GRANES 





























Ban verrone, HOISTS 4nd DERRICKS 


BUCYRUS STEAM SHOVEL & DREDGE CO. 


Jonn S&S. Geones & Mowano P. Exiis, Receivers. 


Five sizes for ev purpose. Standard 
Railroad Shovels. ‘Special ~hovels to order. 


More than 20 sizes in all types. Dipper, 
a ae Hydraulic, to suit any reading. 


For Placer Mining. With om aoe 
and appliances for disposal of 


Pe oho. oma Also 
Locomotive 


CENTRIFUGAL BREDGING PUMPS. Sic compound or tripie engines. 


South Milwaukee, 


Pattera “ D” ae Sheet Piling or Cofferdam Work. 


For information as to sizes and prices, address 


J. M. MAYS & CO., 


209 Walnut Place, aie PA., 
Soie Manufacturers in United States 


P, SANFORD ROSS, 


BUILDER OF 


DOCKS and BRIDGES, 








-OF sTRicTLY THE BEST eee 
6TEAM, 
BLECTRIC. 
BELT, 
HORSE AND 
@anD 
POWER 
HOISTS, 





CaTALocué. 


Amenican Hoist & Derniox Co, 


so 


CONTRACTOR FOR DREDGING AND 
HARBOR IMPROVEMENTS. 


Fuller Building, JERSEY CITY, N. J 
11644 Bryan St., SAVANNAH, Ga. 


as aan -4 


ST. PAUL, MINNESOTA. $ 
EMCACO. 60 Ba Canal BL KEW YORK. Kovemever Building CINCINMATL Carew Gaba 





OISTING, Mining, Bridge 












g, Dock Buildin 
Pile Dri , Coal Hoisting and 
HOISTING ENGINES Setar gecit 
erring Engines 
hines * tor Depositing ( 
from ( arrier, with my tepeoved 







Fatent Drums, with or 
FD BY without amount of 
MANUF THE Seference given. Es PT 1870 


JOHN F.BYERS 


ACHINE Co, 


J.5. MUNDY 


NEWARK, 
WJ 
1744 


249 South Jefferson St., Chicago, Th. 
715 North Second 8t., St. Lo Mo. 
39 Orleans, 


Magazine ew La. 
%4 Fremont 8t. Francisco, Cal. 
85 Front portland re, 
Fourth & Wakouta St.Paul, Minn. 
218 Congress St., Boston, Mass. 


H. J. McKEOWN, 


Machinist & Millwright 
sant = atoll _ 








ie ENGINEs.—Steam pump en- 
ines, boilers, machine tools and eral 
ite machinery,both new ‘ond 


‘ri jain sania Sauk Stone-H. 

jalt, Write us us' 

. wint you wen Over 7,400 linen, new one peat = a 
second- fully di ae Stene Jocks. 

peters fe, one aoe ie : and Ma- ©6 £. Front St 

chinery Dealers, hester, N. H. - CINCINNATI. oO. 





Sranes and Pile-Drivers. 
6-inch to 36-inch. With either sim- 





Wis. 
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THE MARION STEAM SHOVEL E6O.. 



























































8 
ON, OHIO, 
MANUFACTURERS OF A 
Full Line of Steam Shovels, Ballast Untoaders, Dredges 
y and Ditchers suitable for all classes of work. 
. UR machinery is in use in all parts of the United States and Canada and in many foreign 
countries. Results are what purchasers are looking for. Our representations and state- 
ments ae ali,conservative,and our machinery will do more than we claim for it in all cases 
~ under fair circumstances. All correspondence cheerfully answered. Write us for particulars 
regarding machinery suitable to your needs and for illustrated Catalogue. Address 
THE MARION STEAM SHOWEL CO 
No. 607 W. Center St., MARION, OHIO. 
OTIS & & CHAPMAN, JAMES CLARK, President. ALLEN B. HOWE. Vice-Prea. JOHN K. HOWE, Sec. & Treas 
“morn ERCAYATOR,| Osgood Dredge C 
! AND HARD PAN Sgood Uredge Uompany, 
e ——MANUFACTURED EXCLUSIVELY BY-—— 
n JOHN SOUTHER & CO.,, Boston 37 State St, ALBANY, N. Y, 
» Earth displaced at ONE-QUARTER LESS EXPENSE than by any other machine. 
To Whom It May Con- 
. 1 cerns Dredges, 
be hereby certify that 
1 have used the Otis 
Steam Excavators the {es 
3 the = 
Past twent 
Dust twenty years, In Ditching Machines, 
cavation, and believe 
lid enmattnee od 
Vator in use, * 
and th H 
will work successfully Derrick Cars, 
i in hard pan materiai. 
1 a ee and 
put invo cars five muil- 
lio ds und 
coche far aca Excavators. 
n m; with 
two of th achin > 
I'iondod fromm oven HENRY DuBOIS’ SOKS, 
) - nrds per month 119 South 8t., cor. Peck Slip, New York. 
ve 
» NC. MUNSON. . Telephone Call, “ Cortlandt 621. 
t ee  ———————————————————— 
The Victor Excavator! INDU s TRI AL WORKS, 
i rTwZy; AtxrCcE 
itted by all wh have used the different kinds of Ex- bs ” 
coe ae Victor i the tens one on the snasiet. “it = as Chicago Office, 1086 Monadnock Building, Geo, P. Nichols & Bro. 
4! most powerfu’, quickest work- ing, most durable, —_ proportioned,| SALES AGENCEES.—New York: Prentiss Tool & Supply Co., 115 Liberty St. Phila 
est handled, fewest parts, least deiphia: Howard W. Middleton Co., 95 Ridge Ave. Pittsburgh: James A. Robinson, 
: likely get out of order, and there- 806 Penn Building. St. Louis: A. Butze, Bank of Commerce Building. 
; fore the st expense to keep up, 
i siege Seen eventing’ ot] CRANES, PILE DRIVERS, 
is tructi is simplified b: 
pen ication is gimplifed by | WRECKING CARS, RAIL SAWS 
J 


of auy excavaior inthe county, tis| STEAM SHOVELS, TRANSFER TABLES. 


pieh crane allows it to dig 7 ft. below grade, and can 


Higa WA. ~ 30 tes low brid 

ET man ies apres tates es ni ATLANTIC DREDGING CO. ff ) A NT 
material that can be dug by spy other Excavator ever | | 

THE TOLEDO FOUNDRY & MACHINE COMPANY, Toledo, 0, — i 


M. BEATTY & SONS, | 
| 


ge 


nd 
er 
wn 
ed 
or 


ry 


WELLAND, ONTARIO. 


‘Dredges, Ditchers, Derricks and 


i pander [AWVER AND HARBOR IMPROVEMENTS 


31-33 PINE STREET NEW YORK. 


SUBMARINE ROCK DRILLING MACHINERY, 
HOISTING ENGINES, SUSPENSION CABLE- : 
WAYS, HORSE-POWER HOISTERS, GANG 
STONE SAWS, CENTRIFUGAL PUMPS for KANSAS CITY, MO., 





et Various Styles and Sizes to suit any work. 











Water, Sand and Gold Mining, 
a And other Contractors’ Plant. o————su LDers oF ———_O 
t. Dredges for Mining Placer Ground, 
uIVER Canals, Filling Low Lands. . 
nd 
t 
—- 
“] 


, PLEASE a R C Nee! 


| VULCAN IRON WORKS. 


CHICAGO. OUR SPREAD LADDER GIVES A GREAT 
BREAST OF MATERIAL TO WORK INTO. 


GRAM'S “=~ PILE HAMMER] ————--— STEAM SHOVELS 


has 65 cent. of its total bt in the driving ram of its Standard Size. No} MANSFIELD MERRIMAN, DREDGES TORS 
other A wl possesses this v feature. For particulars addr Hydraulics. y ' nee EXGAVA 

| A Treatise Designed as a Text-Book for Tech-| Vulcan Iron Works Company 
: R. J. & A. B. CRAM, nical Schools and for the Use of Kngi Toledo. Ohio. 


32 Adams Avenue, W., - + + =DETROIT, MICH. 4th edition. 8vo, cloth. $3.50. ne 
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soarivens ft aiiahiinnieatnsnicas ce mmm eininaniiiniaiN 
SOOYSMITH & COMPANY, Contractinea Enainerrs 


MAIN OFFICE: MILLS BUILDING, BROAD AND WALL STS., NEW YORK, 
Plant Alwavs Ready to Bulid n Any Part of the Country Among the Works Bullt by Us are the Piers and Foundations for 


BRIDGE PIERS, co smmmspeme ssn 


3 : : ©. iliieane » fonene = Gentes! lows Ry. 
Pneumatic Caisson Foundations, Tunnels, Marine Piers, Docks,| :  “"P" "I" < sieraal'™  Stiiavearmen ss ete 
: - s a a Alton 
Light-houses, Etc. The Freezing Method : “Segre; Game Oe: ener se on Syete 
Now in ety us, and ir ss we contend the American Patents, make the construc- a Seeenase Saver eae ot . siageilaiie tne FeStatem. | 
aon oO “ 
nacepaies ecke bemdh calles mons Sheets, Bee eeaeena eT ee at Quithe Heb Sow IN PROGRESS. 


ROGHESTER BRIDGE & IRON WORKS, |THE PHUENIX BRIDGE COMPANY 


AA af Wrought ‘ies £ Steel Steel Railway 410 Walnut St., Phdielphaiy Vetiadisttle, Po. Pa.; 49 William St., 










BRIDGES. New York; 931 The Rookery, Chicago, | 
emRIE Klovaica Haliroais, Iron Wisducte ———-ENCINEERS AND BUILDERS OF 
p Piers, Turn Tables, Plate Girders, Roofs 
Se) See eee" | BRIDGES, VIADUCTS, ROOFS, TURNTABLES 
a eR 1,500 TONS. Pan money. ELEVATED RAILROADS, OOEAN PIERS: 


AND ALL STRUCTURES OF IRON AND STEEL. 
All Work Done on the Premises—from Ore to Finished Bridge. 


CAPACITY OF BRIDGE WORKS, 40,000 TONS PER ANNUM 
Estimates and Special s will be Furnished on Application, 
President. 
> 
we. zB BEE General Superintendent. 5S pag a P. THOMAS, Resident Engineer 
JOHN STERLING DEANS, Chief Engineer, A. C. STITES, Resident Engineer, Chicago. 


a ee BRIDGE WORKS THE VARIETY IRON WORKS (0,, 


CLEVELAND, OHIO. 


Bridges—Buildings—Boilers. 
‘|BUFFALO BRIDGE & IRON WORKS, 


Iron and Steel Bridges and Structural lron Work, 
Bailey Ave., near Seneca St., Buffalo, N. Y. 


R. F. HAWKINS’ IRON WORKS. 


ALL KINDs OF IBON OR sT 


cmon a room or [BRIDGES & BUILDINGS. ¢ Springfield, Mass, 
Railroad Bridges and Heavy Wrought tron Structural Work ae 


Superior Wrought Tron “Turntables o Werks on Grand 


D. H. ANDREWS, Proprietor. 70 KILBY ST., BOSTON, MASS. 








Junction Railroad. 


D. HAMMOND & SONS, 


CANTON, OHIO, 
Sole Owners and Builders of Hammond's Patent 


R\ Shape Metal 
Cutting Machine. 


Cuts Cold in three seconds any sized steel beam 
or channel rolled from 4 inches up to 
and including 24 inches. 









VAILE & YOUNG'S 


PATENT METALLIC 


& SKY LIGHTS. 


for Railroad 
ne ete., where Large and aiadaen, 
Lights are required, Thousands of feet in use. 


SEND FOR ILLUSTRATED CATALOGUE. 
VAILE & Lr on mw a 







~ AU Machines Guaranteed. 
Write for Particulars. 


DRAWBRIDCE MACHINERY. 
GEORGE P. NICHOLS & BRO., Contracting Engineers, 1036 Monadnock Bidg., CHICAGO. 


Electric and Compressed Air eee a ee. roe: Electric Machinery for 
neral Power Purpo 


MO. VALLEY BRIDGE & IRON WORKS, 


WORTH »KA 


A, 1 TULLOCK Prop 

MFRS, AND BUILDERS OF 
Wrought Iron, Steel, Howe Truss | / 
and Combination ridges, Turn Ta 
bles, Draw Sptus, Roof Trusses | | 
Pneumatic Piers and Substructures 
Foundations, Etc., Etc. 


Md. 








ERS. 


, 
ions for 


Bulidings, 
Continuous 





